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Improved  SSTV 
FM  Mobile  Phooe 

2 -Channel  Search-Lock 
450  MHz  Receiver 
6  Meter  Half-  Gallon 
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Fop  those  who  care  enough  to 

send  (or  receive)  the  Best" 


The  GT-550  Transceiver - 
"the  One  with  the  Hot 

Receiver!" 

Here  is  TOP  performance  for 
the  most  critical  Amateur! 
Power  to  spare -550  watts 
SSB,  360  watts  CW!  550 
watts  of  Talk-Power". ..top 
sensitivity,  amazingly  high 
stability. 

*55000 


The  FM-2 1 0.  "Hottest  Value" 
in  2-Meter  Communications! 

143-149  MHz  frequency 
range.  This  solid-state,  FET 
front-end  transceiver  offers 
no  compromise  perform- 
ance for  direct  or  repeater 
communications. 

»22950 


The  R-530.  "The  Receiver 
for  the  Discriminating 
Amateur!" 

Designed  for  the  exacting 
requirements  of  laboratory, 
broadcast  and  HF  monitor- 
ing and  point-to-point  com- 
munications systems. 

»79500 
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Write  for  free  brochures.  Just  tell  us  your 
specific  type  of  communications  interest. 
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Washington,  DC.  A  brand  new  class  of 
amateur  license  -  to  be  designated 
"Hobby"  class  -  has  been  proposed 
tor  the  central  portion  of  the  220 
MHz  amateur  band.  This  new  ticket 
would  require  no  theory  and  no  code, 
but  would  involve  an  exam,  admin- 
istered by  any  General,  covering  FCC 
rules  and  regulations  governing  oper- 
ation in  the  applicable  spectrum. 

FM  Only 

The  Hobby  license  would  permit 
the  holder  to  operate  with  a  power  of 
up  to  100  watts  using  narrowband 
FM  (±5  kHz  deviation)  in  the  fre- 
quency range  from  220.5  to  224.5 
MHz*  This  license  would  be  available 
for  a  fee  of  $5  for  a  Bve  year  period 
and  would  be  renewable  upon  proof 
of  use  and  a  $5  fee.  The  220.0  220.5 
and  224,5-225.0  MHz  segments  of 
the  band  would  still  be  open  to 
higher  classes  of  license  lis  presently 
authorized,  thus  preserving  ouq  MHz 
of  the  band  for  exclusive  use  of  the 
higher  classes  of  license. 

The  use  of  FM  techniques  would 
eliminate  the  problems  of  heterodynes 
which  contribute  so  much  to  the  frus- 
trations of  the  27  MHz  band  and 
would  provide  simple  network  sys- 
tems with  squelch  as  is  now  popular 
on     the      144     MHz     band.     Though 
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HOBBY 


Lion  would  be  within  the  450  MHz 
amateur  band  and  would  also  be 
unlikely  to  interfere  with  commercial 
bands.  A  500  kHz  "guard"  band  for 
higher  class  amateurs  on  each  side  of 
the  proposed  Hobby  band  would  pro- 
vide adequate  isolation  for  errant 
operators  to  keep  them  from  inter- 
fering with  adjacent  commercial 
bands. 

Callsigns 
In   order   to   indicate    the  class  of 
license  by  the  call  letters,  a  new  set 

of  callsigns  would  be  established  for 
the  Hobby  license  using  the  regular 
amateur  call  areas,  but  starting  with 
NA1AAA  and  going  through  to 
NZIZZZ,  a  system  which  would  pro- 
vide for  over  4,500,000  callsigns  to  be 
issued*  When  a  Hobby  operator  goes 
to  a  higher  class  of  license  the  last 
three  letters  could  be  passed  along  to 
the  WA1AAA  type  of  call  letter,  thus 
preserving  the  identity  of  the  operator 
through  this  counterpart  call. 

Something  for  Everyone 
The  Hobby  license  would  seem  to 
fulfill  a  number  of  needs  without 
taking  anything  away  from  anyone.  It 
would  provide  a  legal  hobby  band 
which  is  obviously  needed.  It  would 
help  the  Commission  solve  the  prob- 
lems  of   the   citizens  band.  It  would 
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LICENSE 


Seven  Club  Stations  for  Jordan 


King  Hussein  has  ordered  seven 
complete  amateur  radio  stations  for 
installation  in  Jordan  schools,  orphan- 
ages, and  remote  military  bases.  Each 
of  these  stations  will  run  :i  full  kilowatt 
into  a  three-band  beam  and  should  put 
out  substantial  signals. 

The  King,  recognizing  the  impor- 
tance of  amateur  radio  to  the  develop* 
rnent  of  Jordan,  has  authorized  an 
amateur  radio  service  for  the  country 
and  a  drive  is  on  to  attract  people  into 
the  hobby.  Equipment  is  difficult,  if 
not  impossible,  to  gel  in  Jordan,  so  the 
seven  club  stations  should  provide  a 
means  for  the  first  amateurs  to  get  on 
the  air  and  develop  their  skills. 

The  activity  of  these  club  stations 
should  remove  Jordan,  once  and  for 
all,  from  the  ranks  of  the  rate  coun- 
tries. The  first  amateur  license  in 
Jordan  is  a  CW-only  ticket,  which 
means  that  most  of  the  early  operation 
of  these  stations  will  probably  be  on 
that  mode. 

One  of  the  club  stations  will  be 
installed  at  a  remote  air  base.  It  will  be 
used  by  air  force  personnel  who  have 
passed  their  amateur  license  exams. 
The  men  at  this  base  are  far  from  any 
town    or   any    other    means   of  com- 
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nuinieations,  so  we  should  hear  quite  a 
bit  from  them  on  the  ham  bands. 

Arrangements  are  being  made  for 
the  operation  of  some  of  the  club 
stations  by  visitors  to  Jordan,  thus 
making  it  unnecessary  for  tourists  to 
bring  their  own  equipment  in  order  to 
operate  from  this  rare  country.  The 
220V  50  Hz  line  power  that  is  standard 
there  would  make  it  particularly  dif- 
ficult to  use  the  U.S.  ham  gear  and  the 
wide  variations  in  line-voltage  equali- 
zing equipment  to  protect  the  rigs. 

Tourists  visiting  Jordan  will  be 
issued  special  calls  starting  with  JY0, 
while  the  Jordanian  operators  will  have 
JY7  and  lower  numbers.  Only  the  King 
will  have  a  JY1  calk 

King  Hussein  surprised  the  amateur 
fraternity  by  turning  up  on  the  ham 
hands  early  this  year  using  a  Drake 
station  bought  for  him  by  his  wife  as  a 
Christmas  present.  The  station  was 
installed  at  his  home  (Hummar)  just 
outside  of  the  capital  city  of  Amman 
with  the  help  ol  SVflWI,  who  came 
over  from  Athens.  The  King  chose  the 
call  JY1  for  his  station  and,  as  a  result 
of  many  years  of  no  amateur  oper- 
ations from  Jordan,  had  his  hands  full 
at  first  giving  the  thousands  of  DX*ers 


crystal  control  would  not  be  required, 

it  would  probably  be  extensively  used 
as  it  is  for  144  MHz  FM  operations. 
This  Hobby  license  would  provide 
a  band  where  hobby  operation  is 
legal,  and  would  thus  free  the  27 
MHz  band  for  business  use  as  origin- 
ally proposed  by  the  Commission. 
The  large  number  of  channels  avail- 
able in  the  220  MHz  band  would 
provide  relatively  interferend  provide 
relatively  in  te  reference-free  communi- 
cations for  the  operators,  offering 
them  adequate  reasons  for  changing 
from  the  23  channels  on  27  MH/ 
The  coming  dropoff  in  skip  condi 
tions  on  27  MHz  will  work  to  the  end 
of  encouraging  the  changeover.  This 
band,  as  with  all  other  amateur  bands, 
would  be  largely  self-policing,  thus 
removing  a  very  expensive  headache 
from  the  Commission. 

Repeaters 

The  Hobby  license  would  permit 
communication  through  repeaters,  but 
a  higher  class  license  would  be  re* 
quired  for  the  installation  and  main- 
tenance of  a  repeater,  since  technical 
knowledge  is  much  more  necessary 
for  the  installation  than  the  use  of  a 
repeater, 

The  amateur  220  MHz  band  is 
above  television  channel  13,  so  inter- 
ference to  television  reception  would 
be    unlikely.    Second-harmonic    radia- 


provide  activity  on  a  virtually  unused 
amateur  band.  It  would  encourage  an 
influx  of  new  amateurs.  It  would  pro- 
vide millions  of  dollars  in  fees  to 
offset  Commission  expenses  with 
little  overhead  involved,  since  all  of 
the  examinations  would  be  given  by 
volunteer  radio  amateurs,  It  would 
encourage  the  development  of  com- 
mercial   narrowband     l;M    equipment 


for  the  VHF  bands  which  would 
benefit  all  amateurs  as  well  as  users  of 
adjacent  commercial  bands,  It  would 
encourage  the  development  of  fixed- 
station  equipment,  mobile  equipment, 
portable  equipment  and  hand-held 
equipment,  autotuning  receivers,  auto- 
call signalling  equipment,  etc.  It 
would  also  give  a  number  of  manufac- 
turers a  very  bright  future. 


1300-PUIS  MID  N.Y.  HAMFEST 


Despite  threats  of  rain,  over  1300 
amateurs  gathered  for  the  yearly 
Western  Newr  York  Manifest  just  out- 
side of  Rochester,  New  York  on  Satur- 
day, May  16.  The  biggest  drawing  card 
of  the  hamfest  was  the  acre  or  so  of 
flea  market.  .  .dozens  of  cars  and 
trucks  loaded  to  the  hilt  with  equip- 
ment and  parts.  ,  .driving  otherwise 
normal  hams  right  out  of  their  minds 
with  bargains.  One  hundred  capacitors 
tor  $1.50.  .  .vacuum  capacitors  for  that 
10  kW  final  for  $3  ($5  if  you  want  it 
motor-operated),  and  so  forth.  A  lot  of 
very  valuable  equipment  (and  some 
beautiful  boat  anchors)  changed  hands 
.  .  .all  tax-free. 

Inside  the  ham  Test  building  the 
committee  kept  things  humming  with  a 
steady    stream    of    interesting    talks. 


mostly  VIII;-oriented.  The  three  ham 
magazines  had  booths  set  up  and  vied 
with  each  other  for  subscriptions  and 
deals,  OST  was  the  only  magazine 
absent.  (The  ARRL  consistently 
refuses  to  support  this  valuable  ham- 
fest activity.) 

The  skies  held  dry  for  most  of  the 
day,  and  then  late  in  the  afternoon 
they   tipped  the  heavenly  bucket  and 

down  it  came,  folding  the  flea  market 

and  sending  everyone  into  the  building 
to  finish  off  the  last  of  the  refresh- 
ments and  jam  the  technical  sessions. 
Wayne  Green  was  honored  at  a 
prehamfest  meeting  the  night  before 
where  he  presented  the  first  showing  of 
his  slides  of  his  recent  J Y 1  trip,  in- 
cluding photos  of  King  Hussein  opcr- 
a ling  his  station  in  Amman.  Jordan. 


Wide-angle  view  of  the  Rochester  Ilamfest's  flea  market. 

News  page  one 


a  new  country.  For  the  first  few  weeks 
he  had  to  explain  to  virtually  every 
contact  about  his  unusual  call.  He 
never  said  it,  but  the  answer  that  was 
intimated  was,  "Why  not?  . .  .it  is  the 
King's  station/1  Even  the  ITU  agreed 
dial  they  would  go  along  on  that  basis, 
though  the  ITU  regulations  do  call  for 
some  sort  of  suffix  under  other  circum- 
stances. 

Delivery  of  the  club  stations  is 
expected  some  time  in  July,  and  they 
should  be  set  up  and  in  operation  in 
short  order  after  delivery. 


Hy-Gain 

BUYS 

GALAXY 


Hy-Gain  Electronics  Corp.  an- 
nounces that  it  is  acquiring  Galaxy 
Electronics  as  the  result  of  stock 
trading  within  the  two  companies.  As 
most  amateurs  know,  Galaxy  is  a 
leading  American  produce  of  SSB  and 
VHF  IM  transceivers.  Hy-Gain  has 
specialized  in  the  manufacture  of 
antennas  and  antenna  systems  for 
amateur,  CB,  industrial,  and  military 
applications. 

According  to  Hy-Gain  spokesmen, 
the  shift  in  management  will  not  affect 
existing  Galaxy  warranties  or  service 
policies.  Also,  no  immediate  changes  in 
company  personnel  "are  presently 
contemplated*" 

The  major  difference  that  should  he 
noticeable  to  hams  will  be  Hy-Gain \ 
shift  to  a  "systems  approach"  to  the 
communications  field,  whereby  the 
company  will  market  "complete  pack- 
ages *  for  two-way  radio  use. 


LONG  RANGE 
PROPAGATION  NEWS 

by  J.  H.  Nelson 

We  will  soon  be  entering  the 
unsatisfactory  part  of  the  SUNSPO  I 
CYCLE  which  runs  from  about  one 
year  after  maximum  to  about  one  year 
before  the  coming  minimum.  The 
highest  monthly  sunspot  number 
reached  this  past  cycle  was  135.8 
which  was  in  March  1969.  The  coming 
low  is  expected  to  arrive  in  1974  or 
1975, 

Experience  has  shown  these  periods 
to  be  unsatisfactory  during  the  past 
three  cycles  particularly  during  winter 
evenings  and  nights  and  during  the 
sunrise /sunset  hours.  However,  condi- 
tions during  the  summer  months  are 
quite  good  during  this  period  if  the 
proper  frequencies  are  used.  ( 

There  appears  to  be  general  agree- 
ment among  the  people  who  predict 
sunspot  high  periods  that  the  next  high 
period  which  should  come  around 
1979  or  1980  will  be  below  normal  by 
a  significant  amount.  I  have  done  some 
research  on  this  subject  myself  using 
both  their  methods  and  my  own  long- 
range  forecasting  technique.  My  con- 
clusions are  similar.  This  can  cause  a 
significant  reduction  in  the  number  of 
useful  hours  for  10  meters  during  the 
next  high  sunspot  period. 


British  Steam  Train 
Will  Use  ILS.  Hams 

This  summer  the  British  train 
Royal  Scotsman  will  be  touring  the 
western  portion  of  the  United  States 
advertising  British-made  products  and 
giving  the  America ns  a  chance  to  see 
this  famous  s loam- powered  train.  The 
Hallierafters  Company  has  decided  to 
equip    an    amateur    radio    station    on 


Designation  of  lands 

The  FCC  says  it  is  receiving  in- 
quiries concerning  the  exact  meaning 
of  various  letters  sonic  limes  used  to 
designate  the  limits  of  a  number  of 
frequency  bands,  largely  in  the  micro- 
wave region  of  the  spectrum-  The  use 
of  these  letter  designators,  such  as  L,  S, 
and  X,  was  initiated  during  World  War 
II,  primarily  for  security  reasons.  How- 
ever, they  still  occasionally  appear  in 
electronic  publications,  both  in  techni- 
cal articles  and  in  advertisements,  and 
are  sometimes  used  in  offices  of  some 
Government  agencies.  Largely,  their 
use  is  confined  to  documentation  deal- 
ing with  radar,  telemetry,  and  elec- 
tronic countermeasurcs  equipment. 

A  number  of  letter  designator  sys- 
tems have  appeared  over  the  years  and 
their  use  continues  to  generate  con- 
fusion because  of  the  lack  of  stan- 
dardization, nationally  or  internation- 
ally. Difficulties  arise  because,  in  some 
instances,  the  band  limits  vary  from 
one  system  to  another,  and  none  can 
be  considered  authoritative.  Because  of 
this,  the  FCC  discourages  the  use  of 
single-letter  designations  and  says  that 
it  cannot  answer  questions  regarding 
their  meaning.  Inquiries  concerning 
them  should  be  addressed  to  the  source 
originating  the  information* 

In  the  interest  of  avoiding  con- 
fusion in  this  area,  the  frequency  man- 
agement interests  in  this  country  have 
for  some  years  held  the  position  that 
specific  frequency  bands  should  be 
cited  in  terms  of  their  actual  numerical 
frequency  limits  and  have  encouraged 
the  public  to  do  the  same.  For  exam- 
ple, the  U.S.  FM  broadcasting  band  is 
designated  88-108  Mil/  in  our  Table 
of  Frequency  Allocations,  which  pre- 
cisely defines  the  band  in  terms  well 
understood  in  the  engineering  and 
scientific  community.  In  that  connec- 


ACTION  IN 

DOCKET  CASE 

FCC's  regulation  of  ri  devices 
extended  to  sale,  shipping,  and  adver- 
tising effective  October  I,  1470;  to 
implement  1968  law,  reduce  radio 
interference. 

Manufacturers,  vendors,  and  ship- 
pers d1  radio  frequency  devices  that 
emit  electromagnetic  energy  capable  of 
causing  harmful  interference  to  radio 
communications  must  meet  the  tech- 
nical standards  of  FCC  rules  after 
October  1,  1970*  The  new  order  imple- 
ments a  1968  law  empowering  the 
amission  to  make  reasonable  regula- 
tions governing  the  interference  poten- 
tial of  certain  devices,  (Section  302, 
"Devices  Which  Interfere  with  Radio 
Reception,1'  was  added  to  the  Com- 
munications Act  on  July  5,  1968,  by 
Public  Law  90-379,  82  Stat.  290.) 

The  Commission  said  that  the  pur- 
pose of  the  new  rules  is  to  require 
compliance  with  equipment  standards 
by  manufacturers,  importers,  and  dis- 
tributors of  rf  devices,  as  well  as  by 
users,  and  that  the  rules  apply  to  many 
persons  and  companies  not  now  dir- 
ectly subject  to  regulation. 

The  revised  rules  prohibit  the  sale, 
transfer,  importation,  shipment,  or  dis- 
tribution of  rf-generating  devices  unless 
the  devices  meet  the  Corcmission's 
technical  standards  or  have  been  type- 
;i | j proved,  type-accepted,  or  certified, 
I  Type  approval  is  based  on  testing  by 
the  Commission;  type  acceptance  and 
certification  on  testing  by  the  manu- 
facturer, his  notification  to  the  Com- 
mission, and  the  Commission's  accep- 
i  nice  of  the  test  results.)  The  Commis- 
sion said  that  it  is  presently  reviewing 

its  regulations  to  determine  what 
changes  are  necessary  in  its  type  ap- 
proval,   type  acceptance,  and   certifi- 


News,  Reviews, 
Announcements 


Free  Award 

A  new  award  is  being  issued  free  to 
anyone  who  has  worked  all  17  Monroe 
counties  in  the  United  States,  Send 
SASE  to  Max  Holland,  Hiwassee  Col- 
lege, Madisonville  TN  37354.  No  OSL 
cards  needed  to  verify  contacts.  Just 
state  whether  contacts  were  on  single 
band  or  all  bands, 

Zero-Beaters 

The  Zero-Beaters  ARC  Hamfest  will 
be  held  on  Sunday,  August  2«  Washing- 
ton, Mo.  City  Park.  For  further  infor- 
mation write  or  contact  Zero-Beaters 
ARC,  Box  24,  Dutzow  MO  63342, 

MVARA  Hamfest 

The  Mahoning  Valley  Amateur 
Radio  Association  will  sponsor  a  ham- 
fest Sunday,  August  2  at  Lions  Park, 
New  Bedford,  Pa,,  located  nine  milt 
east  of  Youngstown,  Ohio,  one-half 
mile  north  of  Hwy  422  on  Rte.  932, 
Door  prizes  and  flea  market.  Call-in 
freq.  146.94  and  .34-76  repeater.  For 
information  contact  Frank  Dodd 
K8UYF. 

Glacier-Water  ton 

The  36th  annual  Glacier-Waterton 
International  Peace  Park  Hamfest  will 
take  place  in  Glacier  National  Park, 
July  18  and  19.  1970.  Amateur  radio 
operators  from  Montana,  Idaho,  and 
Washington,  along  with  good  neighbors 
to  the  north  -  Alberta,  Saskatchewan, 
and  B.C.  will  gather  to  further  a 
mutual  interest  in  ham  radio,  and  to 
just  have  fun.  This  is  a  biggie;  don't 
miss  it! 


board  the  train,  and  is  now  in  the 
process  of  lining  up  operators  to  man 
the  station  for  all  or  part  of  the 
operating  period,  which  will  extend 
from  June  14,  1970  until  early  August 
1970. 

A  special  eallsign  will  be  issued  for 
this  railroad  mobile  expedition  and  a 
special  QSL  will  also  be  available. 

A  spokesman  for  the  expedition 
said  the  train  will  leave  Lubbock, 
Texas  on  June  14  and  make  its  way 
across  Texas,  Oklahorra,  Kansas, 
Missouri,  and  on  to  Chicago  -  then  lo 
Green  Bay,  Wisconsin,  stopping  at  vari- 
ous cities  en  route.  Amateur  operators 
are  needed  to  either  ride  on  the  train 
to  operate  the  station  or  to  help 
operate  the  station  while  the  train  is  at 
rest  in  the  various  cities.  Trauspor- 
lation  on  board  the  train  as  well  as 
sleeping  accommodations  will  be  fur- 
nished at  no  cost.  The  spokesman  said 
dining  facilities  will  he  available  on  the 
train.  Meals  will  be  taken  at  stops  along 
the  way  and  will  be  at  the  expense  of 
the  individual  participants.  Participants 
must  furnish  their  own  transportation 
to  and  from  the  location  of  the  train. 

Any  licensed  ham  who  would  like 
to  participate  is  invited  to  contact  one 
of  the  persons  listed  below  for  further 
details  as  to  schedules,  times,  dates, 
and  places: 

Archie  L.  Julian  WB4CYR 
6921  Fort  Hunt  Road 
Alexandria  VA  22307 
(703-768-3412) 

Jim  Adams 

15 20  Wolfram  Street 

Chicago  IL  60657 

(312-935-1687) 


Hoosier  Hills 

The  Hoosier  Hills  Ham  Club  Mani- 
fest will  he  held  on  October  1  I.  1970 
at  the  Spring  Mill  State  Park  near 
Mitchell,  Indiana,  The  main  prize  is  to 
be  a  Drake  TR-4# 


tion,  the  number  of  digits  required  to 
describe  bands  higher  in  the  spectrum 
may  be  reduced  by  using  the  nationally 
and  internationally  adopted  term  GHz 
which  is  equal  to  1000  MHz, 

Broader  portions  of  the  spectrum 
may  be  described  by  a  nationally  and 
internationally  adopted  series  of 
widely  used  phrases,  and  their  abbrevi- 
ations, as  follows: 

Very  low  freq.  (VLF)     3-30  kHz 
Low  frequency  (LF)      30-300  kHz 
Medium  freq,  (MF)         300-3000  kHz 
High  frequency  HF)        3-30  MHz 
Very  high  freq.  (VHF)    30-300  MHz 
Ultra  high  freq.  (UHF)  300-3000  MHz 
Super  high  freq.  (SHF)  3-30  GHz 
Extremely  high 
freq.(KHF)  30-300  GHz 


FCC  Rules  Amended 

Uniform  Expiration 

of  Licenses 

A  uniform  expiration  date  for 
amateur  operator  and  station  licenses 
has  been  provided  for  by  the  ICC  in  an 
amendment  to  Section  97,59,  The 
rules  for  the  amateur  service  provide 
for  issuance  of  an  amateur  operator 
license,  and  normally  the  amateur 
operator  and  station  license  expire  on 
the  same  date.  During  the  term  of  his 
basic  license,  however,  should  the 
licensee  obtain  an  additional  station 
license,  the  present  rules  do  not  show 
the  Commission's  current  practice 
regarding  the  expiration  date  for  addi- 
tional amateur  stations.  The  Commis- 
sion said  the  amendment  will  reflect 
this  practice,  as  shown  in  Item  5E 
(FCC  Form  610),  that  the  license  of  an 
additional  station  will  expire  on  the 
same  date  as  the  operator  license.  The 
rule  amendment  became  effective  on 
May  I, 


cation  procedures  in  view  of  the  new 
regulation. 

Only  one  category  of  rf  devices  - 
incidental  radiation  devices,  such  as 
electric  motors,  automobile  ignition 
systems,  and  neon  signs  -  was  ex- 
cluded from  consideration  in  this  pro- 
ceeding, the  Commission  stated, 
because  technical  standards  governing 
I  heir  operation  have  not  yet  been 
prescribed. 

Devices  subject  to  Commission 
authority  and  included  under  the 
amended  rules  range  from  the  many 
kinds  of  radio  transmitters  used  in  the 
broadcasting,  common  carrier,  marine, 
aviation,  and  land  mobile  services  to 
restricted  radiation  devices;  wireless 
microphones;  phonograph  oscillators; 
radio-controlled  garage  door  openers, 
niodels,  and  toys.  Various  types  of 
industrial,  scientific,  and  medical 
equipment  such  as  ultrasonic,  indus- 
trial heating  medical  diathermy,  radio 
-frequency-stabilized  arc  welders  and 
miscellaneous  equipment,  are  also  sub- 
ject to  the  new  rules. 

The  Commission  exempted  the 
manufacture  of  rf  devices  from  the 
new  regulations,  so  as  not  to  curtail 
research.  It  also  exempted  from  the 
new  rules  transmitters  operated  in  the 
AM,  FM,  or  TV  broadcast  services,  or 
in  the  Instructional  Television  Fixed 
Service,  and  certain  Industrial,  Scien- 
tific and  Medical  equipment  governed 
by  Part  18  of  the  rules,  including 
industrial  heaters.  (Industrial  heaters 
that  generate  less  than  10  kW  of  rf  are 
subject  to  the  condition  that  the  pur- 
chaser be  notified  in  writing  whether 
the  equipment,  as  delivered,  complies 
with  the  technical  requirements  of  Pari 
1.8  or  whether  a  shielded  enclosure  is 
required.) 

In  response  to  comments  expressing 
fear  of  an  adverse  impact  by  the  new 
rules  on  preproduction  marketing  of 
products  still  in  the  design  and  devel- 
opment stages,  the  Commission  stated 


Michigan 

The  1 7th  Annual  South  Western 
Michigan  VHF  Picnic  will  be  at  the 
Allegan  County  Park,  August  2,  spon- 
sored by  the  Van  Buren  County  Ama- 
teur Radio  Club,  WH.IUU,  Bangor, 
Michigan, 

Iowa 

The  date  of  the  Iowa  75  meter 
phone  net  picnic  has  been  changed 
from  August  9  to  August  16.  The 
picnic  will  be  held  in  Marshalltown, 
Iowa  at  the  Riverview  Park.  Festivities 
will  begin  around  noon  with  the  fre- 
quency of  3970  kHz  being  monitored, 

England 

Beeket  Festival  Station  GB2CF  will 
be  active  from  Canterbury,  Fngland, 
during  July  19  to  26  inclusive.  This 
station  will  form  part  of  the  Beeket 
Festival  and  QSOs,  which  will  be 
QSL'd  with  a  suitable  card,  will  be 
most  welcome. 

QSOs  with  stations  in  the  U.S.A. 
particularly  in  towns  called  Canterbury 
or  any  of  the  following  local  names  of 
towns  and  villages  which  surround  our 
city  -  would  be  most  welcome: 
Ash  Chilham  Bekesbourne 

Bridge         Chartham  Faversham 

Heme  Kingston  Heme  Bay 

Ickham       Selling  Littlebourne 

Sturry         S  telling  Patrixbourne 

Wye  Wingham       Wickhambreux 

Aylsham 


that  the  new  rules  will  not  "preclude 
the  proposal  or  execution  of  agree- 
ments to  manufacture  or  produce  in 
the  future  new  products  in  the  design 
or  development  stages  or  products 
which  are  to  be  manufactured  in 
accordance  with  designated  specifica- 
tions." Advertising  for  sale  of  existing 
rf  devices  before  it  has  been  deter- 
mined that  the  devices  meet  Commis- 
sion requirements  is  prohibited,  how- 
ever, the  Commission  said. 


News  page  two 


Repeater  Docket  Comment 
Deadline  Extended 

As  a  result  of  requests  by  the 
ARRL  and  a  Mr.  Neil  Murphy,  the 
FCC  has  agreed  to  move  the  deadline 
for  comments  to  Docket  18803  from 
May  15  to  June  15. 

The  ARRI  hased  its  request  for 
extension  on  (l)the  scope  and  com- 
plexity of  the  subject  matter  and 
(2)  delay  in  considering  the  proposal 
caused  by  "internal  procedures,"  When 
the  l;CC  issued  its  order,  it  did  not 
elaborate  on  the  meaning  of  the 
League's  "Internal  procedures"  state- 
ment. 

Mr*  Murphy  stated  that  additional 
time  was  needed  because  of  the  com- 
plexity involved  in  "preparing  a  proper 
commentary." 

The  Cormiissiun  said  that  since  the 
views  and  reply  comments  of  inter- 
ested parties  might  be  useful  in  a 
subsequent  rulemaking,  additional  time 
for  comments  seemed  reasonable.  In  its 
order,  released  May  18,  the  FCC 
declared  the  corrment  deadline  to  be 
June  15,  1970,  and  the  deadline  for 
reply  comments  was  rescheduled  for 
July  7,  1970. 


DELAYED    LICENSES 

A  number  of  amateurs  have  com- 
plained that  they  have  gotten  letters 
from  magazines  seeking  subscriptions 
or  from  companies  hoping  to  sell 
them  something,  complete  with  their 
call  letters  on  the  address,  before  they 
have  received  their  license  from  the 
FCC.  Could  this  be?  The  following 
letter  from   the   FCC  tells  us  that  it 

can  be. 

Acknowledging  your  recent  letter, 
the  Commission's  Rules  and  the 
Public  Information  Act  (P.L.  89-487) 
provide  for  the  public  inspection  of 
all  applications  and  related  files  in  the 
Safety  and  Special  Radio  Services. 

Several  organizations  make  a  regu- 


Eighth  Annual  Illinois 
QSO  Party 

Starts  1600  GMT  Saturday,  August 
1,  1970  and  ends  2200  GMT  Sunday, 
August  2,  1970.  Use  all  bands,  CW  and 

phone.  The  same  station  may  be 
worked  and  counted  for  a  QSO  point 
on  each  band  and  each  mode,  Illinois 
stations  score  1  point  per  contact  with 
stations  either  in  or  out  of  Illinois. 
Stations  on  county  lines  count  only 
one  point  per  QSO,  the  same  as  any 
other  station.  Stations  outside  Illinois 
ire  1  point  per  QSO  with  Illinois 
stations.  Illinois  stations  multiply  total 
QSO  points  by  the  total  number  of 
states,  VE  provinces  and  ARRL  coun- 
tries worked.  All  others  multiply  total 
QSO  points  by  the  total  number  of 
different  Illinois  counties  worked.  S t li 
tions  on  county  lines  count  as  two  or 
more  counties.  Additional  bonus  multi- 
pliers may  be  counted  for  working  the 
same  county,  Each  group  of  eight 
contacts  with  the  same  county  count 
as  an  extra  multiplier  (10  QSOs  count 
as  1;  16  QSOs  count  as  2  multipliers, 
etc.)  USAt  Canada,  Hawaii,  and  Alaska 
count  as  separate  countries.  KI16  and 
KL7  also  count  as  states.  Illinois  sta- 
ll ons    give   QSO    number,    RSTS   and 

,vimu\    others    lmvl-    QSO    number, 

RST,  and  state,  province  or  country. 
Use  approximately  3560,  3735,  3900, 
7060,  717>,  7260,  14060,  14275, 
21060,  21 1 10,  21360,  28060,  28660 
kHz  and  145.2  MHz.  In  Illinois,  single- 
and  multiple-operator  stations  compete 

in  separate  categories,  with  certificates 
issued  to  first,  second,  and  third  place 
winners.  Elsewhere,  certificates  will  go 
to  the  top  scorer  in  each  state,  VE 
province,  and  country  provided  that  ;it 
least  two  valid  entries  are  received 
from  that  region.  Other  certificates 
may  be  issued  at  the  discretion  of  the 
contest  committee.  Decisions  of  the 
contest  committee  are  final.  Logs  must 
show    dates,    GMT,    stations   worked. 


New  Jersey 
QSO  Party 

The  Englewood  Amateur  Radio 
Association  invites  all  amateurs  to  take 
part  in  the  11th  New  Jersey  QSO 
party* 

Rules:  (l)The  time  of  the  contest 
is  from  1900  CA1T  Saturday,  August 
15  to  0600  GMT  Sunday,  August  16 
and  from  1200  GMT  to  2300  GMT  on 
Sunday,  August  16.  (2)  Phone  and  CW 
are  considered  the  same  contest,  A 
station  may  be  contacted  once  on  each 
band  -  phone  and  CW  are  considered 
separate  bands.  New  Jersey  stations 
may  work  other  New  Jersey  stations. 
(3)  General  call  is  "CQ  New  Jersey"  or 
"CQ  NJ."  New  Jersey  stations  are 
requested  to  identify  themselves  by 
signing  "De  NJ"  on  CW  and  "New 
Jersey  calling"  on  phone.  Suggested 
frequencies  are;  1810,  3555,  3740, 
3930,  7060,  7275,  14075,  14280, 
21100,  21375,  28800  kHz,  50-50.5, 
144  146  MHz.  Suggest  phone  activity 
on  the  even  hours.  (4>  Exchanges  con- 
sist of  QSO  number,  RST,  and  QTH 
(ARRL  Section  or  country).  NX  sta- 
tions will  send  county  for  their  QTH. 
(5)  Scoring;  Out  of  state  stations  mul- 
tiply number  of  complete  contacts 
with  New  Jersey  stations  times  the 
number  of  New  Jersey  counties 
worked  (maximum  of  21),  New  Jersey 
stations:  W,  K,  VE,  VO  QSOs  count  as 
1  point;  DX  stations  count  as  3  points. 
Multiply  total  number  of  points  times 
the  number  of  ARRL  sections  (inclu- 
ding NNJ  and  SNJ  -  maximum  of  74). 
KP4,  KH6,  KL7,  KZ5  count  both  as  3 
point  DX  contacts  and  as  section  mul- 
tipliers. (6)  Certificates  will  be  awarded 
to  the  first  place  station  in  each  NJ. 
county,  ARRL  section,  and  country. 
In  addition,  a  second  place  certificate 


VOX  POP 

Little  Gleanings  on  20 

John  ZKIAJ  on  Rara tonga  men- 
tioned that  ZK1AA  has  a  50  Mil/ 
beacon  aimed  at  the  states.  That  would 
be  a  nice  one  to  hear,  John's  QSL 
manager  is  KH6GLIL  SUlMA'sQTH  is 
Box  840,  Cairo.  JX4GN  has  been  quite 
active  of  late,  QSL  to  him  via  Nor- 
wegian Embassy,  Reykjavik,  Iceland. 
Odd  also  gets  down  on  3798  kHz. 
SV0WDD  only  active  station  on  Crete, 
QSL  to  WQ3HUP  if  you  contact  Ray, 
Interesting  development  on  Genada,  a 
non licensed  American  has  a  ticket 
down  there.  I  gather  if  you  pay  the  fee 
you  get  your  license*  VP2GRN  (Bob) 
and  his  wife  Jeannie  (YP2GNE)  QSL 
via  WQ4YHB,  KJ6CD,  Lew  on  Johns- 
ton, QSL  to  W6LTA.  KG4AL  is  the 
only  mobile  in  KG4. 

QRP  on  40 

by  WA8MCQ 

Every  Friday  night  at  2000  EST, 
the  QRP  net  meets  on  7080  kHz. 
Anyone  with  low  power  is  welcome,  of 
course,  but  so  arc  those  high-power 
boys  who  like  to  listen  for  the  "flea- 
powered"  stations. 

From  Chip  Cohen  WA1JHQ: 

20m  DXpeditioits 

TI9CF  via  TI2CMF 

MP4QBK  viaK4MO<i 

W91TU/KS4  via  W9FHJ 

VK0HM  {on  Heard)  via  WA6EAM 

OJ0MI  via  OH2ER 

5H3LV/A  via  VE30DX 

5HCKJ/A  via  W70RN 

DX  Sidenotes 

by  WAUHQ 

Please  note:  OJ0AA  is  a  pirate!  He 
was  active  for  the  first  phone  weekend 


lar  practice  of  excerpting  license  and 
application  information  from  the 
Commission's  records  and  making  it 
available  to  their  subscribers, 

It  occasionally  happens  that  the 
excerpted  information  reaches  sub- 
scribers to  these  services  before  the 
licensee  receives  his  license. 

James  E.  Barr 

Chief,  Safety  and  Special 

Radio  Services  Bureau,  FCC 


Prayer  Brings  Astronauts  Home? 

The  faith  of  the  nation  was 
strenghtened  when  the  President  asked 
all  citizens  to  go  to  their  knees  in 
prayer  for  the  safe  return  of  the 
Astronauts,  Now,  hams  who  believe  in 
prayer  have  the  opportunity  to  be  the 
vita!  connection  between  emergencies 
around  the  world  and  hundreds  of 
praying  people  in  their  own  communi- 
ties. 

The  Wycliffc  Bible  Translators,  a 
nonprofit,  nonsectarian  mission,  lias 
over  2000  workers  in  remote  areas  of 
the  world  translating  the  Bible  in  to 
tribal  languages-  With  a  team  this  size, 
there  is  an  emergency  every  day  — 
somewhere*  In  U.S,  cities  people  want 
to  know  what  the  emergencies  are  so 
they  can  pray. 

The  Prayer  Force  Net  has  been 
established  to  communicate  these 
emergencies.  Any  ham  joining  the  net 
would  meet  one  of  four  weekly  scheds 
and  relay  the  news  by  phone  lo  one  or 
more  people  in  his  community.  From 
there  a  telephone  net  takes  over. 

Here  is  the  Prayer  Force  Net 
schedule: 

Tuesday              0030  Z  14310  MHz 

Friday                 0030  Z  21.390MH2 

Friday  (W  (  oasl  \  0330  Z  IMS  MHz 

Saturday               1600  2  21.310  MHz 

If  interested,  simply  check  into  the 
net,  and  other  net  members  will  help 
get  your  community  organized.  For 
into,  write:  Pravcr  Force  WA6CJB, 
Boa  2000,  Santa  Ana  CA  92707, 


exchanges  sent  and  received,  bands, 
modes,  and  claimed  score.  A  summary 
sheet  should  be  sent,  showing  whether 
single-  or  multi-op,  name  and  address 
of  operator  clearly  printed,  QSO 
points,  multipliers,  and  score-  Logs 
must  be  postmarked  no  later  than  1 
September  1970,  and  should  be  mailed 
to  the  following  address  with  adequate 
postage:  Radio  Amateur  Megacycle 
Society,  3620  N.  Oleander  Ave.,  Chi- 
cago IL  60634, 


Mayflower  70  Award 

This  award  has  been  instituted  by 
the  committee  governing  the  Cheshire 
Homes  Amateur  Radio  Network  Fund 
to  commemorate  the  350th  Anniver- 
sary of  the  sailing  from  Plymouth  the 
Pilgrim  Fathers  for  America  1620* 
(The  Homes  care  for  the  incurably  ill 
arid  permanently  disabled.) 

The  object  of  this  award  is  to 
continue  efforts  to  provide  amateur 
radio  equipment  to  the  Homes.  All 
profits  from  this  award  will  be  devoted 
to  this  purpose;  no  member  of  the 
committee  will  receive  payment  or 
reward  for  services. 

The  award  is  open  to  all  ham 
operators  and  SWLs,  and  there  is  no 
time  limit. 

Any  band  or  mode  of  transmission 
will  be  allowed;  QSL  cards  need  not  be 
sent  with  claims,  but  a  certified  copy 
from  the  station  logbook  must  be  sent 
in  witli  claims. 

To  Qualify  for  the  Award 

Operators  in  the  U.S.  must  furnish 
proof  of  having  had  contact  with  one 
amateur  station  operating  from  Ply- 
mouth. Shortwave  listeners  must  show 
verification  of  reception  of  one  ama- 
teur station. 

Certificates 

The  cost  of  certificates  is  one  dol- 
lar, which  includes  postage  by  surface 
mail.  Forward  all  claims  to  the  award 
manager,  W.M.  Clarke  G3VUC,  Fillace 
Park,  Horrabridge,  Yelverton,  Devon. 
PL20 7  I T 


will  be  awarded  when  four  or  more 
logs  are  received.  Novice  and  Techni- 
cian certificates  will  also  be  awarded. 
1 7 )  Logs  must  also  show  GMT  date  and 
time*  band,  and  emission,  and  be  re- 
ceived not  later  than  September  12, 
1970.  The  first  contact  for  each 
claimed  multiplier  must  be  indicated 
and  numbered  and  if  possible,  a  check 
list  attached.  Multi-operator  entires 
should  be  noted  and  culls  of  partici- 
pating operators  listed.  Logs  and  com- 
ments should  be  sent  to  Englewood 
Amateur  Radio  Association,  Inc.,  303 
Tenafly  Road,  Englewood,  New  Jersey 
0763L  A  size  10  SASE  should  be 
included  for  results.  (8)  Stations  plan- 
ning active  participation  in  New  Jersey 
are  requested  to  advise  the  EAR  A  by 
August  1st  of  your  intentions  so  that 

we  may  plan  for  full  coverage  from  all 
counties. 


1970  International  Field  Day 

The  Burlington  Amateur  Radio 
Club,  Inc.,  invites  you  to  the  1970 
International  Field  Day  to  be  held  at 
the  Old  Lantern,  Charlotte,  Vermont, 
on  Sunday,  August  16.  Come  one  day 
early  on  Saturday  and  join  the  crowd 
with  trailer,  camper,  or  tent.  Featured 
will  be  the  popular  Ilea  market,  net 
meetings,  antenna  raising  contest,  junk- 
box  amplifier  contest,  hidden  trans- 
mitter hunt  on  2m  FM,  mobile  and 
portable  rf  output  contest,  Bingo  for 
the  ladies,  door  prizes,  and  raffle  draw- 
ing. Talk-in  frequencies  include  3909 
kHz  and  the  .34-.94  MHz  facilities  of 
the  W1KOO  and  W1AB1  repeaters. 
Food,  refreshments,  and  camping  sup- 
plies available  all  day.  Registration  is 
S3  at  the  gate  (or  send  $2.50  for 
early-bird  lo  Bill  lake  Wit  S,  30 
Soutliill  Dr.,  Essex  Junction,  Vt.)  For 
further  information,  write  or  call  Boh 
Hall  W1DQO,  General  Greene  Rd„ 
Shelburne  VT  05482. 


of  DX  competition  but  Eric,  OH2ER, 
tells  me  he  has  no  authorized  permis- 
sion to  land  or  operate  from  Market 
Reef.  Besides,  OJ0MR  and  OJ0MI  keep 
Market  Reef  busy. 

Also  note  that  W9FIU/KS4  at  Ser- 
rana  Bank  were  very  active  in  the  last 
week  of  February.  As  far  as  5H3LV/ 
and  SHClCJ/a  go  they  made  a  one  day 
stay  in  Zanzibar,  which  should  count 
for  awards.  VK0HM  was  put  on  by 
Hugh,  WA6EAM  but  he  wasn't  on  too 
much,  probably  not  enough  time. 

TI9CF,  Cocos  was  what  many  of  us 
were  waiting  for. 

He  and  all  other's  mentioned 
weren't  on  {as  far  as  I  know)  for  DX 
competition. 

MP4QBK  is  another  mouth  water- 
ing tidbit  since  he  was  very  active  in 
mid-February  from  Qatar. 

Wayne  Green  made  great  DXing  for 
lots  of  us  during  his  short  stay  in 
ultra-rare  JY  land.  He  operated  JY 1 , 
the  call  of  King  Hussein, 

Please  announce  a  new  net  which 
meets.  It  is  the  technical  discussion  net 
meeting  on  7.265  MHz  and  at  20:00 
GMT.  This  net  is  to  discuss  problems 
with  theory  and  rig  troubles.  We  also 
discuss  physical  phenomena  such  as 
propagation,  LDEs,  etc,  Net  coordina- 
tor is  WA1JHQ  and  net  manager  is 
WA1JYY. 


What  -No  FM? 

A  "Ham  &  CB  Swapfest-Picnic"  is 
slated  for  Sunday,  August  9,  1970,  at 
the  City  Park  in  Lcvclland,  Texas. 
Sponsored  by  the  Northwest  Texas 
Emergency  Net  and  Levelland  Com- 
munications Club,  this  is  an  unusual 
CB-Ham  get-together  thai  should  prove 
fun  for  the  entire  family.  Bring  your 
own  picnic  basket;  Registration  begins 
at  9  a.m.  Lunch  at  L  Mobile  talk-in 
frequency  is  the  net  frequency,  3950 
kHz  and  channel  1 1  for  CBers. 


News  page  three 


Publisher's 


Not  long  ago  a  letter  came  in  from  an 
irate  subscriber  in  Europe,  He  com- 
plained that  the  magazine  took  a  month 
to  get  to  him  and  that  it  was  sUsle  by  the 
time  it  arrived.  This  extreme  sample  of 
idiocy  made  me  so  exasperated  with  the 
human  condition  that  I  decided  to  try 
just  leaving  the  confounded  month  off 
the  cover.  The  material  in  73  is  almost 
all  made  up  of  articles,  more  like 
handbook  than  a  radio  magazine,  and 
there  is  little  in  each  issue  of  any  real 
time  value.  So  what  possible  difference 
uld  it  make  to  anyone  whether  the 
issues  arrives  in  a  week,  a  month,  or  two 
months? 

Sure,  we  rush  through  articles  on  new 
developments,  but  most  of  the  material 
could  just  as  well  be  published  next  year 
or  last  year.  This  is  one  of  the  reasons 
that  back  issues  of  73  have  held  their 
value  so  well 

Spreading  the  Blame 

Many  ex-ARRL  members  who  have 
written  to  HQ  expressing  their  dissatis- 
faction with  the  ARRL-sponsnred  incen- 
tive licensing  have  received  replies  which 
point  out  that  Wayne  Green  W2NSD/1, 
editor  of  73,  also  filed  a  proposal  having 
to  do  with  incentive  licensing,  This  is 
true  -I  did  file  RM-577*  but  this  pro- 
posal suggested  rewards  for  obtaining  the 
higher  class  licenses  and  did  not  in  any 
iy  support  the  ARRL  concept  of 
punishing  those  who  did  not  advance. 
RM-577  suggested  the  issuance  of  two- 
k  Mer  calls  to  Extra  class  licensees  as  an 
incentive,  and  this  was  accepted.  It  ah 

f proposed  thai  there  be  separate  Extra 
fcenses  for  phone  and  CW  and  this  was 
rntially  enacted  witli  the  Extra  phone 
being  embodied  in  the  reactivated 
Advanced  class  license,  RM-577  pro- 
posed the  opening  of  the  following 
bauds  for  SSB:  3750-3800, 
1415044200,    21.20r21.25,    28.4-28.5, 
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Price  —  $2  per  25  words  fox  non- 
commercial ads;  $10  per  25  words  for 
business  ventures.  No  display  ads  or 
agency  discount.  Include  your  check 
with  order. 

Deadline  for  ads  is  the  1st.  of  the 
month  two  months  prior  to  publica- 
tion. For  example:  January  1st  is  the 
deadline  for  the  March  issue  which  will 
be  mailed  on  the  10th  of  February. 

Type  copy.  Phrase  and  punctuate 
exactly   as    you  wish  it  to  appear*  No 

all-capital  ads. 

We  will  be  the  judge  of  suitability  of 
ads.  Our  responsibility  fen*  errors  ex- 
tends only  to  printing  a  correct  ad  in  a 
later  issue. 

<r  $1   extra  we  can  maintain  a  reply 
box  for  you. 

We  cannot  check  into  each  advertiser, 
so  Caveat  Emptor.  .  . 

WANTED:  Up-to-date  roll  chart  pari 
no,  425-001806  and  manual  for  Philco 
tube  tester  model  9100.  Top  dollar 
paid.  Gerald  Moore  K8AY.J,  5305 
Woods  Rd„  Sidney  MI  48885. 

COLOR  ORGAN  KITS  $3.25  up.  TC 
power  supplies  $2.75  to  $8,50.  Com- 
puter grade  electrolytic  capacitors 
$.35.  Xmtr  transistor  TRW  PT3690  $4. 
Catalog.  Murphy,  204  Roslyn  Ave., 
Carle  Place  NY  11514. 


Men  From  MARS  Are  Friendly 
A  t  Phan  Rang 

by  Maj.  John  Tabor 
Phan    Rang  AB\   Republic  of  Viet- 


AMECO  PT,  modified  for  high  power. 
Barefoot  xcvr  use  only;  xcvr  must  have 
extra  spst  norma II v -open  relay  con- 
tacts. $40.  Paul  Snyder  WA3HWI, 
7940  Gilbert,  Philadelphia  PA    19150. 

2      METER;      HEATH      Tworr,      $25; 
Motorola  41  V  ac/dc,  mike,  xials,  $45; 
SC  R-522      Professionally      converted. 
If  EC  EI  VERS:       " Super-Pro,"      $50; 
Heath   Chyenne  MR-1,  80-40  SSB  & 
powr    supplv,   $40;   rrisc   power   sup- 
plies. Carl  RehltZ  WB6RXC,  2635  Oak 
Knoll,      San      Marino      CA      01108 
(213-283-5296). 

DTL  INTEGRATED  CIRCUITS;  Guar- 
anteed  new  -  gates  70 of,  buffers  80tf, 
I  /F  90<J,  dual  r/F  $1.15  -  add  20tf  for 
postage.  Also  other  inexpensive  parts. 
Lists  &  prices  from  Mitch-Lan  Elec- 
tronics Co.,  Dept.  870,  P.O.Box  4822, 
Panorama  City  CA  91412. 

FOR  SALE:  Heathkit  two  meter  trans- 
ceiver Model  HW17-A.  This  unit  has 
been  factory  aligned  and  checked.  Price 
$100.  Lee  Jamison,  3461  Via  Barba 
Lampoc  CA  93436, 

FM  MOBILE  UHF  Transceiver,  RCA 
CMIM5A.(12V).  all  accessories.  Fleet 
lurn-in.Each  $50,  Matched  pair  manual 
$90.  Gordon  W2MPT,  25  Norma,  Lin- 
croft  NJ  07738. 

JOHNSON  VALIANT,  like  new,  $75. 
Johnson    Viking    11    with    VFO,   $40. 
•Johnson.  Rotator  with  indicator,  $35. 
K6MXN,  3231  W.  13th  St.,  Hawthorne, 
CA.  213-7 

TOWER  HEADQUARTERS!  12 
Brands!  Heights  Aluminum  35%  off! 
Antennas — 20%  off!  Galaxy,  Hammar- 
lund,  Gonset,  SBE  at  discount.  Cata- 
log^20$.  Brownville  Sales  Co.,  Stanley 
WI  54768. 

SELL:  DRAKE  2B  with  Calibrator  and 
Speaker,  asking  $165.00;  Heath  DX60, 
asking  $50.00;  2  Motorola  Hiband 
P-2550  Handy  Talkies  as,  $35.00, 
$50.00  for  both.  John  Fear  on,  3384 
IVachtree  Rd>  NE,  Suite  705,  Atlanta 
GA  30326 

"HOSS'  TRADER  ED  MOORY"  says 
he  will  nol  be  undersold  on  Cash 
Deals!  Shop  around  for  your  best  cash 
price  and  then  call  or  write  the 
"HOSS"  before   you  buy!  New  Equip- 


FM  MOBILE  TRANSCEIVER  450 
MHz,  2-channcl  trunk  mount  RCA  rig 
in  perfect  condition.  Fully  duplexed 
and  operating  as  a  mobile  telephone. 
Includes  transmit  crystals  for  442.12 
and  442.05;  receive  crystals  for  448.82 
and  448,85,  Crystals  are  from  Sentry 
and  are  enclosed  in  ovens.  Complete 
less  control  head  and  cables:  $100*  Will 
throw  in  two  4  dB  Com  Prod  mobile 
gain  antennas.  Ken  Sessions  K6MVH/1, 
RFD  2,  Peterborough  NH  03458. 

WORLD  RADIO'S  used  gear  has  trial- 
ter  ins-guarantee!  Gonset  ^10A  — 
$179.95;  SRI 60  —  $149.95;  Swan  350 

—  $289.95;  Swan  400/420  —  $299.95; 
HT40  —  $49,95;  Apache  —  $99.95; 
DX60  —  $49.95;  T4X  —  $319.95; 
HQ180AC  —  $349.95;  SP600JX  (rack) 

-  $269.95;  Galaxy  R530  —  $649.95; 
75A3  —  $209,95;  Drake  2A  — 
$149.95.  Free  "blue-book"  list  for 
more,  3415  West  Broadwav,  Council 
Bluffs  IA  51501. 

FOR  SALE:  HROft  coils  Ef  F,  G,  H,  J, 
JA.  HRO60  dial.  Make  offer  for  all  or 
any  part.  Wells  Chapin  W8GI,  2775 
Seminole   Rd.,    Ann  Arbor  MI  48104, 

GET  YOUR  "FIRST!"  Memorize, 
study— i%  19 70  Tests- Answers"  for  FCC 
First  Class  License,  plus  "Self-Study 
Ability  Test/1  Proven.  $5.00.  Com- 
mand, Box  26348-S,  San  Francisco  CA 
94126, 

HAM  FESTERS  36th  ANNUAL  HAM- 
FEST  and  picnic.  Sunday,  August  9, 
1970,  Santa  Fe  Park,  91st  and  Wolf 
Road,  Willow  Springs,  Illinois,  south- 
west of  Chicago.  Exhibits  for  OMJs, 
XYL's.  Famous  Swappers  Row.  Infor- 
mation and  tickets,  Tom  Ondriska 
WA9YZW,  6609  South  Kedvale, 
Chicago  IL  60629. 


40th  ARRL  WEST  GULF  DIVISION 
CONVENTION  July  17,  18—19, 
Orange,  Texas.  Come  by  car,  plane,  or 
boat*  but  come  to  the  fun,,  fellowship 
and  entertainment.  A  bargain  you  can't 
afford  to  mLss.  Registration  $8,50, 
Orange  Amateur  Radio  Club*  Box  232, 
Ot\mne  TX  77630. 


and  50.01-50.1.  Unfortunately  the  ICC 

went  along  with  the  ARRL  and  decided 
to  use  punishment  instead  of  reward  in 
the  matter  of  frequency  allocations.  It 
seems  to  me  like  a  pretty  cheap  eopout 
for  the  ARRL  to  now  try  and  shift  some 
of  the  blame  for  the  catastrophe  ihey 
Imujght  on  ti\  unto  someone  who  did 
everything  possible  to  try  and  stop  them 
from  doing  this. 

One  Dollar  a  Copy? 

Perhaps  you  have  noticed  that  only 
two  of  the  four  ham  magazines  appear 
on  the  newsstands.  The  reason  for  this 
may  not  be  readily  apparent*  1  won't  go 
into  the  details  of  this  problem,  but  the 
plain  fact  is  thai  few,  if  any,  magazines 
are  able  to  turn  a  profit  on  their  news* 
stand  sales. 

Most  magazines  are  able  to  charge 
enough  for  advertising  to  make  up  for 
the  newsstand  losses,  but  in  our  field  we 
have  the  advertising  rates  held  artifically 
tu  about  one  fourth  those  of  just  about 
any  other  field  (for  comparable  size 
magazines)  by  nonprofit  tax-free  QST. 
They  are  not  on  the  newsstands,  so  they 
don^i  have  to  make  up  for  these  tosses. 
The  idea  behind  the  low  ad  rates,  1 
believe,  is  thai  this  is  supposed  lo  keep 
down  competition.  It  hasn't,  but  it  has 
kept  the  competition  struggling  to  try 
and  break  even  with  magazines  that 
would  in  any  other  field  be  big  money 
makers. 

If  we  kept  the  size  of  73  down  to 
that  of  CO.  used  cheap  junky  paper  and 
printing,  and  made  our  writers  whistle 
for  their  money,  we  probably  could 
break  even  on  newsstand  sales,  But  our 
much  larger  magazine,  with  more  articles 
than  all  the  other  magazines  combined, 
fast  Luid  high  payment  for  authors,  plus 
everything  else  has  kept  the  newsstand 
operation  strongly  in  the  red  for  the  last 
year;  The  dollar  price  should  allow  us  to 
break  even,  and  that  is  considered  by 
many  businessmen  today  as  being  a 
runaway  succes; 


nam  (7AF)  -  "To  be  successful  in  this 

business  you  have  to  be  friendly, 
patient,  and  like  people,"  explained 
the  n  on  eonv  in -charge  at  the  base  Mili- 
tary Affiliate  Radio  System  station. 

Air  Force  Staff  Sergeant  Robert  L, 
John  son  from  Henderson,  NX1.,  han- 
dles the  MARS  station  within  the 
I882d  Communication  Squadron,  The 
local  staff  handles  about  1300  phone 
calls  per  month  lor  airmen  to  locations 
in  the  continental  United  States  and 
the  Pacific  area* 

"Not  only  do  we  place  calls  home 
tor  personnel  a  I  Phan  Rang  AB%  we 
a  1st)  receive  calls  for  them  from  rela- 
tives and  friends  in  the  United  States/' 
stated  Airman  1st  Class  Larry  D,  Orsak 
from  Wichita  Falls,  Texas. 

Outgoing  calls  fall  into  three  cate- 
gories; Red  Cross  priority,  chaplain 
priority,  and  routine.  The  Red  Cross 
and  chaplain's  calls  usually  arc  for 
emergencies  and  are  put  through  as 
noun  as  possible. 

"The  great  majority  of  our  calls  are 
routine,  however,*  stressed  the  genial 
noncom,  "and  they  usually  concern 
promotions,  base  assignments,  and 
R&R'  which  is  by  far  the  most  popu- 
lar subject." 

When  a  serviceman  desires  to  make 
a  call  to  the  United  States,  for  exam* 
pie,  he -places  his  name  on  the  waiting 
list.  As  soon  as  it  comes  up,  the  MARS 
operator  on  duly  will  place  a  call  to  an 
Air  Force  MARS  or  Civilian  Affiliate 
station  in  the  United  States.  I  he  state- 
side operator  in  turn  dials  the  re- 
quested telephone  number. 

The  only  expense  to  the  serviceman 
is  the  cost  of  the  call  from  the  MARS 
station  in  the  United  Slates  to  the 
number  which  he  is  calling. 

Unless  the  weather  conditions  are 
particularly  bad,  an  airman  can  usually 
get  a  call  through  within  24  hours  - 
often  within  minutes  of  his  deciding 
to  make  the  call* 

"When    you    work    in    the    MARS 


merit:  Factory  Warranty:  BTI 
LK-2000HD  Heavy  Dui  Linear, 
$895.00  (Cash  Price  $689.00):  Early 
Model  Swan  260  Cygnet  with  micro- 
phone, $435.00  (Cash  Price  $339.00): 
Gonset  GSB  201  MklV  Linear,  2000W, 
$495.00  (Cash  Price  $329.00):  New 
Rohn  50  ft  Foldover  Tower  Prepaid, 
$199,95:  New  Mosley  Classic  33  and 
Demo  Ham-M  Rotor,  $198.00.  Used 
Equipment:  R4,  $259.00:  HT-37, 
$169.00:  75A-4,  $289.00:  2B, 
$159.00:  Galaxy  5,  $229.00.  Two 
Locations:  Moory  Electronics,  Box 
506,  Dewitt  AR  72042 
(501-946-2820),  or  Bill  Davaul 
W5FQX,  415  W  33rd,  N.  Little  Rock 
AR. 


station  for  a  little  while,  sonic  pretty 
amusing  things  happen/*  chuckles  Sqt. 
Thomas  J-  Sumpter  from  Covina,  Calif, 
"Probably  the  funniest  and  most  fre- 
quent mixup  is  when  a  serviceman  is 
matched  with  the  wrong  wife,  or  vice 
versa,  1  remember  just  recently  when 
an  airman  first  class  got  his  call  put 
through  to  a  major's  wife  in  Kansas. 

'The  conversation  went  something 
like  this:  "Hello,  Money,  this  is  Hob. 
Mow  are  the  kids?1  And  the  answer 
from  the  states  came  back:  'Bob  who? 
And  what  kids?* 

While  all  MARS  stations  in  Vietnam 
are  staffed  by  military  personnel. 
MARS  stations  in  the  United  States  are 
manned  by  both  military  and  civilian 
stations.  The  civilian  operators  freely 
give  their  time  and  money  to  support 
the  program  which  brings  a  touch  of 
home  to  thousands  of  servicemen  in 
lonely  places  around  the  world. 

Vietnamese  MARS  stations  play 
CUpid,  too,  according  to  Sgt.  Johnson: 
"We  have  a  marriage  coming  up  later 
this  spring.  One  of  our  MARS  oper- 
ators at  another  base  in  Vietnam  is 
getting  married  to  a  young  lady  in  the 
United  States  via  the  MARS  radio 
network.  All  MARS  operators  in  Viet- 
nam  have  been  invited  to  listen  in  and 
be  witnesses  to  this  unusual  marriage 
by  ham  radio." 


73  IS  AVAILABLE  to  the  blind  and 
physically  handicapped  on  magnetic 
tape  from:  SCIENCE  FOR  THE 
BLIND,  221  Rock  Hill  Road,  Bala 
Cynwyd  PA  19004, 

NOVICE  CRYSTALS:  40— 15M  $1.33, 
BOM  $1.83.  Free  Flyer.  Nat  Stinnette 
Electronics,  Umatilla  FL  3278 4, 

HELP!  Need  someone  qualified  on 
solid  state  revrs,  have  DAVCO  DR-30 

willi  no  sensitivity ,  replaced  bad  rf 
FET  but  no  improvement,  set  not 
butchered,  have  manuaL  Tom  Gillam 
KQUIW,  CAM  RANH  Area  Exchange, 
APO  San  Francisco  96312. 

RTTY  GEAR  FOR  SALE.  List  issued 
monthly,  88  or  44  MHy  torroids  5  for 
$2,50  postpaid.  Elliott  Buchanan  & 
Associates,  Inc.,  1067  Mandana  Blvd., 
Oakland  CA  94610. 

GREENE,  ,  .center  dipole  insulator 
with.  ,  .or.  .  .without  balun.  .  .see 
November  73,  page  107* 

END  CARD  PROBLEMS-  Frame,  pro- 
tect, store  or  display  200  QSL's  in 
20-card  plastic  holders  for  $3,00,  pre- 
paid   and    guaranteed.    Tepabco,    Box 

198,  Gallatin  TN  37066. 

WANT  TO  BUY  or  trade  for,  TS239. 
D,  Potter,  2844  San  Gabriel,  Austin 
TX  78705, 

LZ1KSZ  desperately  needs  an  i-f  filter, 
any  frequency,  for  his  homemade  SSB 
rig.  5  MHz  ideal.  If  you  have  one  to 
spare,  please  send  it  to  73  Magazine  or 
direct  to  LZ1KSZ,  Box  73,  Stara 
Zagura,  Bulgaria  marked  as  a  "free  gift, 
used  radio  part,  no  commercial  value. " 

WOW!  Heath  Twoer  with  push-to-talk, 
$40;  Heath  DX-60,  $50;  Johnson  Per- 
sonal Messenger,  $40.  All  excellent. 
Donald  Perriguey,  955  N  C  a  talma, 
Pasadena  CA  9  I  10  1. 

RBB— RBC  MANUALS  New,  $5,00; 
used,  $4.00;  OS-8  oscilloscope  manual, 
$3.00;  some  QST  1929,  30,  31,  etc, 
Radio  1939,  40,  41,  etc.  Write  for  Est, 
James  W,  Holloway  W6LFL,  2027 
Harton  Rd.,  San  Diego  CA  92123. 


News  page  four 


EDITORIAL  BYWA  YNE  GREEN 


May  I  be  so  audacious  as  to  propose  a 
solution  to  a  whole  assortment  of  prob- 
lems that  are  plaguing  the  FCC  and  amateur 
radio?  This  is  consistent  with  my  pleas  for 
solutions  rather  than  problems. 

Problem:  The  FCC  took  away  the  amateur  11 
meter  band  and  opened  23  channels  for  business 
and  personal  use.  The  result  was,  as  all  of  us  well 
know,  complete  chaos  with  some  800,000  CB'ers 
hamming  away  on  those  poor  little  23  channels. 
The  dimensions  of  the  problem  have  prevented 
any  reasonable  solution.  What  can  be  done  to 
straighten  all  this  out? 

Problem:  Virtually  every  newcomer  to  the 
hobby  of  radio  gets  on  CB  instead  of  going  the 
old  route  of  SWL  and  then  amateur.  A  few 
manage  to  survive  the  frustrations  of  the  CB 
band,  but  most  fall  by  the  wayside T  disillusioned, 
and  never  get  to  ham  radio.  The  number  of  new 
hams  has  been  disastrously  low  in  recent  years 
and  most  of  us  feel  that  something  should  be 
done  to  reverse  this  trend.  This  shortage  of  new 
amateurs  is  already  being  reflected  along  into 
industry,  with  colleges  complaining  that  there  is  a 
substantial  drop  in  students  interested  in  engi- 
neering. A  cutback  in  amateurs  must  reflect  itself 
along  as  an  eventual  shortage  of  engineers  and 
technicians, 

Problem:  We  have  one  amateur  band  that  is 
virtually  unused  and  which  would  easily  be  lost 
to  us  soon  if  this  isn't  changed.  This  is  the 
220-225  MHz  band,  which  has  only  dozens  of 
active  users,  while  the  2  meter  and  420-450 
MHz  bands  have  thousands.  There  are  good 
reasons  why  this  is  so,  but  it  is  activity  that 
counts,  not  excuses;  if  we  don*t  use  220  it  will  go 
away.  I  think  we  can  put  it  to  a  spectacular  use. 

Proposed  solution:  How  about  our  having  a 
new  class  of  amateur  license,  a  Hobby  Class 
license,  requiring  no  theory  and  no  code,  just  a 
test  of  knowledge  of  rules  and  regulations?  This 
license  could  permit  operation  within  the  middle 
four  megahertz  of  the  220  band,  from  220.5  to 
224,5  MHz,  thus  providing  two  good-sized  buffer 
bands  on  each  end  which  would  be  regular 
amateur  bands  (providing  more  than  enough 
room  for  the  few  220*ers  that  are  active  today,  as 
well  as  plenty  of  room  for  220  crossband 
repeaters).  With  100  watts  of  power,  the  Hobby 


licensees  could  communicate  over  50-100  miles 
with  normal  beams.  Further,  I  propose  that  they 
be  limited  to  narrowband  FM,  thus  eliminating 
heterodynes  and  greatly  reducing  QRM*  1  pro- 
pose that  they  can  use  repeaters  that  repeat  to  or 
from  their  band,  but  that  the  repeaters  must  be 
operated  by  higher  class  amateurs, 

In  order  to  indicate  the  new  license,  I  propose 
that  a  new  set  of  calls  be  established  starting  with 
NA1AAA  and  following  the  other  amateur  radio 
calls  in  districts.  When  an  NA  (NB,  etc.)  moves 
up  to  a  Technician  or  General  license  he  would 
receive  a  counterpart  call  that  is  available 
(WA1AAA  or  WB1AAA).  I  propose  that  this 
program  be  funded  by  the  charge  of  S5  for  the 
license  and  that  the  license  be  valid  for  five  years, 
renewable* 

Such  a  service  should  provide  an  outlet  for 
the  hundreds  of  thousands  {and  perhaps  millions) 
of  people  who  want  a  hobby  license  and  who 
have  been  using  CB  to  fill  this  need.  It  should 
enable  the  FCC  to  move  these  people  up  to  220 
and  get  them  off  the  23  channels  so  that  these 
can  be  used  as  originally  intended.  The  coming 
loss  of  skip  contacts  on  11  meters  should  help 
this  changeover,  with  skip  enthusiasts  being  able 
to  transfer  their  operations  to  repeaters  and  such. 

The  use  of  FM  techniques  will  enable  millions 
of  operators  to  use  these  frequencies  without 
serious  QRM  problems.  I  do  think  that  the  signals 
should  be  stabilized,  but  that  crystal  control 
should  not  be  required.  I  think  that  something  on 
the  order  of  5  kHz  deviation  should  be  a  good 
compromise,  keeping  down  bandwidth,  and  yet 
giving  us  all  the  benefits  of  FM.  With  15  kHz 
channel  spacing  this  would  permit  an  adequate 
number  of  individual  channels  in  the  band  - 
plenty  of  room  for  nets  and  repeaters. 

In  addition  to  giving  us  super  activity  on  220, 
which  is  nice,  we  would  sec  the  rapid  develop- 
ment of  commercial  gear  for  this  band,  which 
would  benefit  everyone  interested  in  using  220. 
It  would  also  help  the  development  of  420  and 
even  1296  by  making  stabilized  FM  UHF  equip- 
ment available  at  relatively  low  cost.  The  day  of 
the  $100  FM  transceiver  is  not  far  off  when  you 
have  a  market  of  millions  of  users.  Transceivers, 

( continued  on  page  100) 
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For  The  Experimenter ! 

International  EX  Crystal  &  EX  Kits 

OSCILLATOR  /  RF  MIXER  /  RF  AMPLIFIER  /   POWER  AMPLIFIER 


Available  from  3,000  KHz  to  60,000  KHz,  Supplied  only  in 
HC  6/U  holder.  Calibration  is  ±.02%  when  operated  in  International 

OX  circuit  or  its  equivalent.  (Specify  frequency) 


In 


OX  OSCILLATOR 

Crystal  controlled  transistor  type. 
Lo  Kit  3,000  to  19,999  KHz         ^ 
Hi  Kit  20,000  to  60,000  KHz       *? 
(Specify  when  ordering) 


MXX-1  Transistor  RF  Mixer  $3.50 

A  single  tuned  circuit  intended  for  signal  con- 
version in  the  3  to  170  MHz  range.  Harmonics 
of  the  OX  oscillator  are  used  for  injection  in 
the  60  to  170  MHz  range. 

Lo  Kit  3  to  20  MHz 

Hi  Kit  20  to  170  MHz 

(Specify  when  ordering) 


MXX-1 


PAX-1 


SAX-1 


BAX-1 


SAX-1  Transistor  RF  Amplifier  $3.50 

A  small  signal  amplifier  to  drive  MXX-1  mixer. 
Single  tuned  input  and  link  output, 

Lo  Kit  3  to  20  MHz 

Hi  Kit  20  to  170  MHz 

(Specify  when  ordering) 

PAX*1  Transistor  RF  Power  Amplifier  $3.75 
A  single  tuned  output  amplifier  designed  to 
follow  the  OX  oscillator.  Outputs  up  to  200  mw 
can  be  obtained  depending  on  the  frequency 
and  voltage.  Amplifier  can  be  amplitude  modu- 
lated for  low  power  communication.  Frequency 
range  3,000  to  30,000  KHz, 

BAX-1  Broadband  Amplifier  $3.75 

General  purpose  unit  which  may  be  used  as  a 
tuned  or  untuned  amplifier  in  RF  and  audio 
applications  20  Hz  to  150  MHz.  Provides  6 
to  30  db  gain-  Ideal  for  SWL,  Experimenter  or 
Amateur. 

Write  for  complete  catalog. 


INTERNATIONAL 


CRYSTAL   MFG.   CO.,   INC. 

TO   NO.   LEE     •     OKLA    CITY.  OKLA.  731Q2 


Vift 


Editorial  by  Ken  Sessions 


The  Convention  Scene 

Convention  watchers  ought  to  keep  their  eye 
on  the  Orhmdo  Ha  in  Test  and  East  Coast  FM 
Convention.  This  combined  meeting  is  turning 
out  to  be  one  of  the  biggest  shows  in  the  East- 
Two  adjacent  motels  (Hilton  and  Jamaica)  were 
booked  for  the  occasion,  and  both  were  filled  to 
capacity  with  advance  reservations. 

At  the  Hilton,  an  exhibit  area  was  set  up 
indoors  and  a  "swap-type"  flea  market  was 
formed  in  the  nearby  parking  lot.  The  flea 
market  was  so  active  on  Saturday  (first  day  of 
the  weekend  hamfest)  that  getting  into  and  out 
of  the  exhibit  area  was  difficult  The  exhibit  area 
was  laid  out  rather  poorly  by  Hal  Shea  W4BKC, 
who  managed  to  resist  all  suggestions  for 
improvement.  Prize  drawings,  for  example,  were 
conducted  just  inside  the  entraneeway,  so  that 
getting  in  or  out  of  the  building  during  the 
drawings  was  virtually  impossible. 

Also,  Shea  managed  to  string  several  booths 
into  an  area  that  doubled  as  a  meeting  place.  It 
didn't  seem  to  disturb  him  thai  activities  in  these 


A  repeater  goes  up  at  the  East  Coast  FM 
Convention  in  Orlando,  and  everybody  helps, 
There's  a  Jot  of  standing  around  to  be  done  when 
a  repeater  goes  up,  and  these  fellows  are  doing  it. 
Sam  Carson  adjusts  the  gain  on  his  hip-mounted 
Handie-Talkie  while  John  Perry  makes  pre- 
liminary checks  of  the  repeater's  coverage.  The 
fellow  grinning  is  Enyaw  Neerg,  73 's  ace  subscrip- 
tion salesman.  In  the  background  Gene  Rhodes 
and  Lou  Goldstein  examine  the  solid-state 
Touchtone  decoders  and  the  digital  identifier  to 
be  used  in  the  repeater  when  it  gets  permanently 
installed. 


booths  conflicted  with  activities  in  the  meeting 
area.  Fortunately  for  the  Orlando  Hamfest.  how- 
ever, Shea's  bumbling  was  restricted  to  this  single 
level  of  responsibility.  There  were  enough  con- 
scientious planners  and  workers  to  see  that  the 
convention  was  a  success  anyway. 

The  FM  boys  from  the  Brevard  Repeater 
Association  put  together  a  mobile  relay  station, 
complete  with  70  ft  tower,  diplexer.  and  solid- 
state  identifier,  and  installed  it  right  at  the 
Jamaica  motel  The  range  was  not  as  great  as  a 
mou maintop  machine,  but  it  certainly  extended 
the  coverage  of  the  walkie-talkies  carried  by  so 
many  visiting  FMVrs. 

The  sidebanders  held  a  special  dinner,  and 
Wayne  Green  spoke  briefly  to  the  guests.  After 
dinner,  he  showed  a  series  of  slides  he*d  taken 
during  his  recent  trip  to  Jordan  -  which  included 
photos  of  the  American  embassy  taken  right  after 
the  incident.  (Wayne  was  in  Jordan  when  it 
happened.)  He  also  had  some  interesting  views  on 
the  Arab-Israeli  conflict  and  gave  a  first-hand 
report  on  the  reasons  for  so  much  anti-American 
sentiment  in  Jordan. 

The  convention  was  rained  out  on  Sunday. 
Like  California,  Florida  gets  fickle  sometimes  and 
provides  rain  when  it's  least  wanted.  The  down- 
pour all  but  shut  down  the  flea  market,  but  it 
seemed  to  have  no  great  impact  on  the  indoor 
activities.  As  a  matter  of  fact,  they  probably 
benefited  by  the  situation. 

In  all,  the  convention  was  an  outstanding 
success.  Hal  Shea  stated  that  some  3500  amateurs 
attended.  Figuring  a  probable  error  factor  of 
50%,  that  brings  the  number  to  maybe 
1800  -  still  a  success  by  ham  convention  stan- 
dards, 

Candid  Encounters 

Whoever     invented     the     ham     convention 

deserves  to  be  immortalized  in  some  hall  of  fame 
somewhere.  The  convention,  you  see,  is  like  ham 
radio  itself  -  you  meet  people  face  to  face,  get  to 
know  them  better.  I  can't  think  of  a  better  way 
to  demolish  preformed  opinions.  I  met  Dick 
Cowan  at  a  convention  recently,  for  example* 
Now,  to  you  newcomers,  that  name  may  not 
mean  anything,  but  to  the  oldtimers,  it  ought  to 
be  pretty  familiar.  Dick  Cowan  is  the  publisher  of 
CQ,  73's  nearest  competitor. 

My  preformed  opinion  of  Cowan,  I  must 
admit,  was  negative.  I  had  only  recently  read  a 
full-scale  attack  on  the  character  of  Wayne  Green 
in  one  of  his  editorials,  and  as  a  resutt  I  had 
decided  that  this  was  a  petty,  troublemaking 
personality  whom  I  definitely  would  rather  not 
meet.  But* I  did  meet  him.  And,  oddly  enough.  I 
liked  him.  He  seems  nowhere  near  as  imposing  in 
person  as  he  does  in  his  vitriolic  anti-Green  prose. 

As  a  matter  of  fact,  when  we  got  to  talking,  I 
learned  that  he  wasn't  really  all  that  an ti -Green  in 
the  first  place.  He  said  he  ranked  Wayne  as  a 
genius  who  could  do  more  single-handed ly  than 
many  magazines  can  with  a  whole  staff.  Back  in 
the  old  days,  he  said,  when  Wayne  was  editor  of 
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CO.  Cowan  would  tear  his  hair  out  wondering 
how  the  monthly  deadlines  would  be  met.  Then, 
right  ait  the  last  possible  second,  in  would  walk 
Wayne-  The  whole  building  would  go  into  a  state 
of  siege  and  chaos  would  reign.  But  then,  as  if  by 
magic,  the  whole  magazine  would  suddenly  be 
finished,  and  ready  for  the  printer.  Cowan's 
apparent  antagonism  seems  to  stem  from  the 
painful  fact  that  he  no  longer  has  a  Wayne  Green 
to  perform  that  monthly  magic.  Actually,  Wayne 
should  feel  flattered. 

It  was  a  convention  that  gave  me  the  chance 
to  renew  acquaintances  with  another,  less  threat- 
ening, competitor.  At  Dayton,  1  spent  a  lot  of 
time  with  Skip  Tenney  and  Jack  Morgan,  pub- 
lisher and  ad  manager  of  Ham  Radio  magazine. 
This  was  a  particularly  interesting  experience 
because  I  watched  them  get  involved  in  2  meter 
FM,  a  new  mode  of  operation  for  both  of  them. 
They  both  returned  to  New  Hampshire  with  new 
Varitronics  radios.  Their  initial  CQs  and  AM-type 
S-meter  readings  embarrassed  me  a  little  at  first, 
but  they  soon  got  the  hang  of  FM  operation. 
Now  they're  on  quite  a  bit,  and  we  chat  once  in  a 
while  through  the  local  repeaters.  So  I  learned 
that  those  folks  over  there  in  Greenville  really 
aren't  all  bad;  as  a  matter  of  fact,  they're 
downright  lovable  once  you  get  to  know  them. 

Conventions  have  other  advantages,  too.  They 
expose  people  to  new  ideas.  At  the  recent 
Orlando  convention,  I  saw  diehard  sidebanders 
get  converted  to  FM.  The  prospect  of  carrying  a 
hand-held  transceiver  to  a  ham  get-together  was 
just  too  tempting  for  them,  and  they  succumbed. 
Art  Housholdcr,  of  Spectronics  (Oak  Park,  III.) 
may  have  been  largely  responsible.  He  carried  one 
of  Motorola's  newest  dream  tilings:  a  pocket- 
sized  FM  transceiver  that  puts  out  5  watts  and 
has  a  receiver  that  matches  even  the  largest  and 
best.  (The  price  tag  would  scare  you  away,  but 
the  thing  does  have  the  power  to  impress  you 
even  if  you  aren't  the  impressionable  type  J 

I  really  shouldn't  have  said  those  sidebanders 
were  "converted/'  because  that  isn't  exactly  true. 
Their  interests  were  expanded  to  include  FM,  but 
not  as  a  replacement  for  their  regular  bands  and 
modes.  One  of  the  fellows,  in  fact,  told  me  that 
he  was  going  to  get  on  2m  FM  just  so  he  could 
keep  active  at  conventions.  And  he  said  he  knew 
quite  a  few  DX'ers  who  keep  in  contact  with 
each  other  via  FM  when  their  regular  band  is  hot; 
if  one  of  the  group  spots  something  rare,  he 
passes  the  word  over  the  FM  "intercom." 

Conversion  is  a  two-way  street,  too,  I  might 
add.  I  looked  and  sounded  pretty  ridiculous 
working  20m  sideband  when  Wayne  was  in 
Jordan.  Not  only  was  I  totally  unfamiliar  with 
the  traditional  "list"  style  of  DXing,  but  I  had 
almost  forgotten  how  to  tune  in  a  sideband 
station.  As  it  happened,  I  got  bit  by  the  bug, 
though,  and  now  find  myself  sitting  at  Wayne's 
Galaxy  all  too  frequently,  working  stations  half- 
way around  the  globe,  (Got  me  some  good  ones, 
too.) 


ARRL  Sees  It  Our  Way 

73  and  QST  are  in  almost  complete  agreement 
on  the  FCC's  repeater  proposal,  In  QST's  June 
issue,  the  ARRL  listed  comments  that  amounted 
to  an  almost  lOO^r  replay  of  7  3's  April  and  May 
comments,  a  fact  that  should  lend  solidarity  to 
the  amateurs*  position  on  Docket  18803.  Briefly, 
here  are  the  results: 


Docket  16803 

Recommenda- 
tion 

73  C 

and 

omment 
month 

QST  Comment 

and  month 

Remote  active 
tion  only  from 

No 

Feb. 
Apr, 
May 

No 

June 

No  'fitermeaiaie 
relay  for  remote 

No 

May 

No 

June 

control 

Repeater  hat  f  ml 
safe  dropout 

Yet 

May 

No 

June 

timer 

Repeaters  to  be 
tone-coded 

Yes' 

Fab, 

Apr. 
May 

No 

June 

No  crossband 
ing  of  repeaters 

No 

May 

No 

June 

Repeaters  con 
fined  to  sub 

No 

May 

No 

June 

band? 

600W  limit 

No 

May 

No 

June 

Repeater  linking 
prohibited 

NO 

Apr. 
May 

No 

June 

3-minyte  1  D 

Yet 

Feb. 
Apr. 
May 

No 

June 

Logging  relax*' 
tion 

Ybi 

Feb, 

Apf, 
May 

Yei 

Apr. 
June 

(Mf  UHF  monitor  Is  not  required  J 

A  quick  look  at  the  chart  will  show  that  QST 
and  73  are  in  real  disagreement  over  no  more 
than  two  points:  automatic  dropout  timers  and 
3-minute  ID. 

The  automatic  dropout  in  73's  opinion,  is  a 
good  thing.  In  essence,  the  FCC  proposes  to  limit 
single  transmissions  to  3  minutes,  with  a  timer  to 
assure  that  the  repeater  drops  out  if  the  timed 
period  is  exceeded.  This  approach  offers  a  built- 
in  safeguard  for  repeater  control  when  something 
goes  wrong.  The  wise  repeater  owner  already  has 
such  a  system  installed,  because  it  serves  the  dual 
purpose  of  (1)  failsafe  control,  and  (2)  dis- 
couraging longwinded  ragchewers. 

The  other  area  of  73— QST  conflict  is  the 
3-minute  ID  rule,  an  unofficial  FCC  requirement 
for  the  past  several  years.  The  ARRL  feels  that 
identifying  repeaters  at  10-minute  intervals  is 
satisfactory.  73  does  not. 

In  my  early  days  of  FM,  while  I  was  editor  of 
FM  Magazine,  1  had  the  view  ARRL  has  today.  It 
just  seemed  that  10  minutes  was  often  enough  to 
ID  a  repeater  that's  always  in  the  same  spot.  In 

fractice,  though,  I  learned  that  I  was  wrong  — as 
*m  sure  the  ARRL  will  in  time.  Here's  why: 

Many  repeater  QSOs  do  not  last  10  minutes. 
The  repeater  will  be  "alive"  for  two  or  three 
minutes,  dead  for  a  few  more  minutes,  then 
active  again  perhaps  five  or  six  minutes  later. 
With  a  repeater,  it's  hard  to  know  where  a  given 
QSO  starts  and  ends,  because  the  contacts  often 
just  run  together.  With  a  repeater  ID'ing  once  at 
the  start  of  a  QSO,  then  every  10  minutes 
thereafter,  experience  shows  that  actual  ID  may 
only  occur  every  half-hour  or  so  with  a  reason- 
ably active  repeater  —  assuming  the  time  is  cumu- 
lative with  a  COR-triggered  timer.  The  only 
alternative  is  to  have  the  repeater  identify  itself 
whether  it  is  being  keyed  or  not,  and  there  aren't 
too  many  repeater  boys  who  want  that. 

The  FCC  has  learned  that  IDs  are  far  too  few 
and  far  between  if  a  10-minute  elapsed -time 
indicator  is  used.  But  with  a  3-minute  timer 
operated  from  the  COR,  actual  identification 
takes  place  approximately  every  6  minutes  while 
the  repeater  is  in  use.  This  disparity  exists 
because  most  repeater  timers  are  COR -operated. 
The  timer  comes  on  when  a  carrier  appears,  and 
stops  timing  when  the  carrier  drops  out.  No  time 
is  logged  during  the  repeater's  "extended  carrier' 
operation  or  during  the  "squelch  tail"  and 
"space"  periods  between  transmissions.  Thus,  it 
takes  anywhere  from  6  to  8  minutes  of  normal 
operation  to  log  up  3  minutes  of  actual  use. 

If  you  wonder  wThy  cumulative  COR  timers 
are  so  much  more  practical  than  simple  elapsed- 
time  indicators,  just  ask  the  repeater  owners. 
There  are  plenty  of  reasons;  they're  complicated, 
to  be  sure,  but  very  valid.  K6MVII 
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May  I  entreat  you  to  call  upon  your  best 
qualities;    forbearance,   objectivity,   matu- 
rity;  understanding,   and  tolerance,  before  you 
read  what  I  have  to  say  in  this  editorial?  There  is 
a   serious   and   profoundly    important   issue   at 
stake,  and  while  this  is  not  going  to  be  any  sort 
of  statement  of  my  own  personal  views  concern- 
ing the  substantive  questions  involved,  there  is  a 
tangential   point  which    merits  examination.  In 
other  words,  the  matter  at  the  heart  of  this  issue, 
namely  the  world  political  situation,  is  not  in 
question  here,  I  wish  to  discuss  another  phase 
which   bears   upon    it 
merely  as  a  corollary* 
On  Saturday,  May 
9 th,  on  a   frequency 
of  14.292  MHz,  a  net 
was  organized.  It  con- 
sisted of  college  club 
stations    and    others, 
and  was  supposed  to 
be   operating   for  the 
express  purpose  of  ex* 
changing   information 
with    respect    to    the 
student     demonstra- 
tion which  took  place 
in  Washington  on  thai 
day.     Periodically, 
between     these     ex- 
changes, and  in  anti- 
cipation, perhaps,  of  a 
not  unwarranted  nega- 
tive   reaction  on   the 
part    of    the    casual 
audience   on   the  fre- 
quency, announcements  were  made,  stating  that 
the   net  was  intended   to  be  nonpolitieal,  and 
nonexpressive  with  respect  to  any  views  on  the 
war,   campus  disorders,   the  Administration,  or 
any    such    things,    but   was   merely   seeking   to 
implement     the     logistics    of    the    Washington 
demonstration  .  . .  moving    the    people,  rotating 
buses,  providing  emergency  medical  attention  for 
the  ill,  etc.  There  was,  however,  as  it  turned  out, 
some  propagandizing  and  political  drum-beating, 
which  obviously  was  inevitable. 

On  the  airf  many  persons  have  expressed 
horror  and  revulsion  at  the  idea  of  our  ham  bands 
being  used  for  such  a  purpose.  Wholesale  com- 
ment has  been  noted,  during  which  some  have 
suggested  that  the  licenses  of  participants  ought 
to  be  suspended  or  revoked  altogether.  Some 
have  gone  even  further,  and  have  demanded 
imprisonment,  the  imposition  of  heavy  fines,  and 
even  loss  of  citizenship!  And  a  few  outspoken 
in  tempera  tes  have  gone  so  far  as  to  suggest  that 
all  such  persons  ought  to  be  "stood  up  against  a 
wall  and  shot!" 

Now,  this  question  is  not  one  to  be  discussed 
in  an  atmosphere  of  fearful  hush-hush  or  careless 
facetiousness,  for  it  is  a  deadly  serious  matter, 
demanding  sober  and  prudent  coolheadedness* 
The  central  core  of  the  question  is  not  whether  it 


is  right  or  wrong  to  dissent  privately  from  the 
mainstream  opinions  held  by  the  majority.  The 
question  of  the  right  to  hold  private  opinions  lias 
nothing  to  do  with  this,  for  that  particular  issue 
was  settled  long*  long  ago.  I  am  sure  that  most  of 
us  can  and  do  agree  that  everyone  is  entitled  to 
his  own  opinion. 

The  core  of  the  matter  is  whether  persons 
who  do  dissent  shall  be  allowed  to  air  their  ideas 
on  our  radio  spectrum,  which  has  always  been 
confined  to  a  rather  limited  range  of  allowable 
topics*  And,  if  they  are  allowed  to  extend  the 

range  of  discussion  to 
include  some  form  of 
dissent,  just  how  far 
may  they  go?  Must 
they  be  restricted  to 
small  controversies,  or 
can  they  open  up  the 
whole  can  of  beans 
- .  .let  out  all  the  stops 
. .  .and  really  get  to 
digging  into  the  "gut 
issues? 

Dissenters  are  util- 
izing the  campuses, 
and  many  of  us  object 
to  this,  regarding  it  as 
inordinate  license  and 
abuse  of  privilege. 
They  are  using  the 
public  streets  and 
squares,  and  we  ob- 
ject to  this  also,  But 
how  about  the  ham 
bands?  Just  where  is 
the  point  beyond  which  amateurs  may  not 
conduct  such  activities,  or,  more  specifically,  is 
there  such  a  point?  Or,  if  there  is  not,  ought 
there  to  be  such  a  point? 

Should  the  bands  be  preserved  as  a  sort  of 
ivory-towered  vacuum,  removed  from  life  and  all 
its  ramifications?  Should  hams  be  restricted  to 
subjects  which  arc  divorced  from  all  vestige  of 
germane  relationship  to  our  times  and  our  condi- 
tions? Must  they  avoid  visceral  issues,  and  be 
Pollvannas? 

■ 

The  issuance  of  a  license  by  the  FCC  consti- 
tutes a  grant  of  privilege.  Is  this  grant  limited, 
carrying  an  implicit  power  of  censorship,  cutting 
off  the  ordinary  provisions  of  the  First  Amend- 
ment of  the  Bill  of  Rights?  Does  the  holding  of  a 
license  constitute  acceptance  on  the  part  of  the 
licensee  of  a  set  of  behavioral  standards,  some- 
how at  variance  with  those  which  pertain  to  the 
rest  of  the  citizenry?  In  other  words,  when  you 
take  a  ham  ticket,  are  you  agreeing  to  waive  a 
significant  section  of  your  constitutional  rights  as 
an  American  citizen  in  good  standing? 

Are  hams,  in  fact,  under  an  obligation  of 
some  sort  which  compels  them  to  avoid  the 
controversial  in  all  their  contacts  on  the  air? 
Before  you  reach  for  any  glib  or  easy  answers  to 
these  questions,  remember  just  one  thing:  It  has 
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never  been  considered  wrong  for  hams  of  the 
opposite  persuasion  to  display  at  times  the  most 
outspoken  advocacy  of  violence  imaginable,  just 
so  long  as  it  had  not  been  against  what  is 
generally  referred  to  as  the  Establishment.  No 
one  seems  to  take  issue  with  a  man  who  wants  to 
restore  capital  punishment,  to  impeach  the  Chief 
Justice  of  the  United  States,  to  send  all  Black 
persons  buck  to  Africa,  or  to  drop  a  hydrogen 
bomb  on  Moscow  or  Peking.  But  just  once,  let 
someone  express  some  idea  which  appears  to  run 
against  the  Establishment  line  politically,  and 
that's  when  the  fur  begins  to  fly.  So  when  you 
search  inside  yourself  for  answers  to  these  dilem- 
mas, I  urge  you  to  try  to  be  perfectly  fair  and 
objective  about  it. 

Once,  at  a  Veterans1  Day  Parade  on  Fifth 
Avenue,  a  female  spectator  shoved  a  man  stand- 
ing in  front  of  her*  because  he  failed  to  doff  his 
hat  us  Old  Glory  went  by.  As  he  feU  flat  on  his 
face  in  the  gutter,  she  cursed  at  him  vehemently, 
calling  him  a  communist  SOB.  When  some  less 
acrimonious  persons  helped  him  to  his  feel,  it 
was  seen  for  the  first  time  that  he  could  not  very 
well  remove  his  hat,  since  he  had  no  arms!  He 
was  wearing  a  Purple  Heart  rosette  in  his  lapel, 
and  was  also  wearing  a  VFW  insignia.  This 
double  amputee  had  sacrificed  his  limbs  in  the 
service  of  his  country,  while  protecting  the  life 
and  security  of  the  very  one  who  had  pushed  and 
villified  him! 

All  of  us  have  had  occasion  to  observe  the 
excessive  zeal  of  superpatriotic  fanatics,  who 
desire  every  American  to  conform  in  dress, 
haircut,  opinion,  life-style^  religious  piety,  poli- 
tics^ and  so  forth.  Sometimes  the  figuratively 
armless  and  legless  among  as  must  contrive  to 
prove  every  single  day  of  their  lives  that  they 
have  earned  their  right  to  individuality.  Yet.  that 
is  precisely  the  cause  for  which  their  sacrifices 
have  been  made.  There  is  always  some  zealot, 
ready  and  eager  to  push  them  down  into  some 
gutter,  when  they  fail  to  salute  the  flag,  don't 
wear  a  red  "buddy  poppy,"  or  don't  care  to  have 
their  kids  join  the  Little  League,  Among  certain 
people,  Ihc  very  worst  transgression  of  all  is  the 
refusal  to  conform- 
When  will  we  learn  to  recognize  the  difference 
between  patriotism  and  blind  conformity  to 
convention?  There  is  a  vast  gulf  between  the  two, 
yet  the  line  of  demarcation  is  becoming  in- 
creasingly harder  to  discern.  There  really  is  not 
much  of  a  generation  gap  to  speak  of,  so  much  as 
there  is  an  adamant  refusal  to  tolerate  the  next 
fellow's  point  of  view.  Once  we  can  overcome 
this  intolerance,  the  schisms  will  be  minimal. 

In  one  of  these  pieces,  some  time  ago,  I  stated 
that  free  speech  was  very  much  like  pregnancy 
. .  .there's  no  such  thing  as  a  little  of  it.  You 
either  have  got  it,  or  you  haven't  got  it.  And  once 
you  interfere  with  its  progress,  or  try  to  limit  it 
in  any  way,  it  is  destroyed  completely. 

Now,  please  bear  in  mind  that  all  of  this  has 
absolutely  nothing  to  do  with  acts  of  violence.  . . 


incendiary  fires,  bombings,  stoning  the  police, 
unlawful  occupation  of  buildings,  destruction  of 
private  property,  flinging  of  ordure  on  the  heads 
of  persons  in  the  streets  below,  looting,  burning 
of  draft  cards  in  violation  of  the  law,  and  so 
forth*  Where  such  violence  occurs,  free  speech  no 
longer  exists.  The  very  idea  of  free  speech, .  .its 
heart  and  soul.  +  .exists  in  the  fact  that  both  sides 
of  a  dialog  should  have  the  right  to  express 
themselves.  Where  only  one  side  has  the  floor, 
freedom  of  speech  is  a  mockery.  And  the 
majority  is  not  necessarily  compelled  to  grant 
free  speech  to  the  minority,  while  it  gives  up  its 
own  right  to  the  same  privilege.  Many  persons 
who  wish  to  be  granted  all  democratic  rights 
because  they  are  expressing  minority  points  of 
view  think  that  the  majority  should  be  silenced. 
This  is  just  as  distorted  as  the  other  side  of  the 
coin. 

Anyone  who  commits  acts  of  violence,  no 
matter  what  position  he  takes  on  the  issue, 
should  be  tried,  and  if  convicted,  put  into 
confinement.  The  idea  that  wrongdoers  should  be 
treated  permissively  on  the  grounds  that  they  will 
develop  complexes  if  they  are  held  accountable, 
is  one  of  the  worst  causes  of  violent  behavior  in 
our  society.  We  simply  cannot  afford  to  allow 
malefactors  to  get  away  with  some  of  these 
atrocities  they  commit  in  the  name  of  Consti- 
tutional Rights, 

The  difference  between  freedom  and  license  is 
clearly  definable,  and  society  cannot  afford  to 
allow  the  latter  to  devour  and  destroy  the 
former! 

This  nation  of  ours,  almost  two  hundred  years 
old,  can  easily  endure  all  the  verbal  attacks  of  the 
dissenters.  It  can  stand  all  the  mealy-mouthed 

vituperation,  the  arrant  nonsense,  the  short- 
sighted ravings  of  Utopians  who  propound  the 
false  syllogisms  of  misbegotten  political  creeds. 
But  this  nation  cannot  survive  the  rigid,  sancti- 
monious ignoramuses,  who,  in  the  name  of  blind 
patriotism  and  conformity,  arrogantly  demand 
that  everybody  must  think,  talk,  and  act  as  they 
do. 

No  country  which  demands  of  its  people  that 
they  vote  Ma/  can  hope  to  endure,  for  such 
demands  grow  out  of  an  all-consuming  fear.  And 
such  fear  grows  out  of  a  lack  of  faith  in  the 
system,  the  political  institutions,  and  worst  of  all, 
out  of  a  country's  failure  or  unwillingness  to 
recognize  and  respect  the  rights  of  its  individual 
citizens. 

God  help  us  on  the  day  when  anyone  in 
America,  whether  of  the  majority  or  minority,  is 
muzzled,  and  cannot  freely  express  his  opinions. 
We  have  a  splendid,  unparalleled  legacy  here,  of 
both  liberty  and  the  courage  to  preserve  it.  Let  us 
repudiate  those  fears  which  tempt  us  to  limit  our 
erties, 
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In  a  recent  article  (73,  Jan.  1970)  we 
described  a  method  for  transmitting  a 
color  picture  by  slow-scan  television.  The 
method  essentially  was  one  of  performing  a 
tricolor  analysis  of  the  color  picture,  trans- 
mitting the  resulting  black-and-white 
separation  pictures  by  slow-scan  television, 
and  reconstituting  the  original  color  pic- 
ture using  a  separable,  subtractive  synthesis 
process  (Color-Key).  The  separable  syn- 
thesis process  used  had  many  advantages, 
including  a  relaxed  registration  require- 
ment (small  deviations  in  the  size  and 
orientation  of  the  separation  pictures  can, 
with  care,  be  corrected  in  the  synthesis 
process)  and  a  capability  for  controlled 
color  correction  in  the  fabrication  of  the 
reconstituted  picture.  The  method,  how- 
ever, does  suffer  one  major  drawback:  too 
many  photographic  steps  are  required  in 
the  synthesis  phase.  The  method  we  now 
describe  contains  at  most  two  photo- 
graphic steps.  As  these  steps  can  involve 
the  use  of  Polaroid  film,  it  is- now  possible 
to  produce,  both  quickly  and  economi- 
cally, a  good  reproduction  of  a  color 
picture  transmitted  by  slow-scan  television- 
Method 

The    improved    method    proposed    for 
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Photograph  of  teievising  process. 


analyzing  and  synthesizing  a  color  picture 
is  shown  in  Fig.  1 . 


The  subject  —  here  a  set  of  red,  green, 
and  blue  circles  on  a  black  background  -  is 
photographed  three  times,  once  each  time 
through  a  red,  a  green,  and  a  blue  filter. 
The  three  black-and-white  separation  pic- 
tures (positives)  so  produced  are  then 
televised  and  tape  recorded;  transmission 
of  the  taped  pictures  proceeds  via  high- 
frequency  SSB,  the  telephone,  or  the  mail. 
Upon  receipt,  the  separation  pictures  are 
displayed  on  an  SSTV  monitor,  and  three 
successive  time-exposures  of  the  separation 
pictures  are  photographed  on  a  single  color 
film  frame  through  corresponding  red, 
green,  and  blue  filters.  When  this  film  is 
developed,  a  reproduction  of  the  original 

color  subject  should  result. 

* 

Basic  to  this  method  of  color  analysis 
and  synthesis  is  a  strict  registration  require- 
ment, As  the  actual  color  synthesis  is  done 
within  the  camera  containing  the  color 
film,  correction  of  magnification  or 
positional  differences  in  the  separation 
pictures    is,     for    all    practical    purposes, 
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Fig.  I.  Improved    method    for    transmission    of  color  information. 
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impossible.  Thus,  in  the  analysis  phase,  it  is 
absolutely  necessary  that  the  three  black- 
and-white  pictures  be  photographed  and 
televised  in  register.  In  synthesizing  the 
color  reproduction,  no  relative  movement 
between  the  SSTV  monitor  and  the  film 
camera,  or  changes  in  the  scanning  dimen- 
sions, can  be  tolerated. 

The  method  described  here  is  similar  to 
that  investigated  by  Davies  (1964)  for  use 
in  the  Surveyor  moon-probe  program.  In 
working  with  color  film  processes,  Davies 
employed  both  Polaroid  Polacolor  and 
Kodak  Ektachrome  film.  Objections  raised 
by  Davies  lo  the  use  of  these  films  were: 

1)  Polacolor  film  lacked  dynamic  range. 

2)  Photographs  had  a  blue  cast  resulting 
from  the  blue  hue  of  the  monitor 
screen. 

The  latter  fault  is  somewhat  negated  by 
the  use  of  P7  phospors  (blue-green)  in 
SSTV  monitor  screens.  Should  additional 
hue  correction  be  required,  however,  varia- 
tions in  f/stop  settings  and  filter  densities 
can  be  instituted  in  the  final  photographic 
step.  It  should  also  be  noted  that  in  the 
developing  process  for  Polacolor  film,  a 
shorter  developing  time  will  bias  the  print 
towards  the  red  end  of  the  spectrum.  In 
printing  pictures  from  films  such  as 
Ektachrome  the  use  of  color-correction 
filters  is  common  practice. 

Lack  of  dynamic  range  in  Polacolor  film 
is  not  so  great  as  to  deter  use  of  this  film  in 
amateur  SSTV  work- 
Color  Analysis 

The  method  described  was  tested  using 
the  picture  shown  in  Fig,  2,  To  aid  in  the 
synthesis  process,  red,  green,  blue,  light 
gray,  and  black  chips  were  mounted 
beneath  the  picture:  accurate  reproduction 
of  the  color  chips  assured  proper  rendition 
of  the  main  color  subject.  The  subject  card 
was  photographed  through  the  necessary 
filters  with  a  Polaroid  Model  1 10B  camera. 
Type  47  Polaroid  black-and-white  film 
(ASA  3000)  was  used  and  a  closeup  lens 
was  attached  to  the  camera.  Filters  used 
were:  red  (Wratten  25 A),  green  {Wratten 
58B),  and  blue  (Wratten  47).  The  subject 
picture  was  indirectly  illuminated  by  four 
300W  photoflood  lamps.  Every  precaution 


Fig.  2,  Color  subject.  Photo  courtesy  VARIG 
Airline. 

was  taken  to  insure  the  three  separation 
pictures  remained  in  absolute  register  — 
that  is,  that  the  camera  did  not  move 
between  exposures. 

The  three  black-and-white  separation 
pictures  resulting  from  the  analysis  process 
were  carefully  aligned  and  mounted  on  a 
keyed  cardboard  backing.  In  the  televising 
process,  this  keyed  backing  was  shifted 
relative  to  a  fixed  piece  of  keyed  card- 
board, insuring  proper  alignment  of  each 
picture  in  front  of  the  SSTV  camera  (Fig. 
3).  The  three  separation  pictures,  televised 
in  register,  were  recorded  at  3-3/4  ips  on 
standard  1-mU  Mylar  audio  tape. 


FREE    TO    SLIDE 


\ 
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FIXED 


KEY    MARK 


D 


SSTV    CAMERA 


Fig.  3.  Alignment  method  used  in  televising  pro- 
cess. 
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It  is  possible,  with  some  SSTV  imaging 
systems,  to  do  direct  color  separation  with 
the  SSTV  camera.  Slow-scan  systems 
employing  931 A  photomultiplier  tubes 
(Hutton,  1968)  or  conventional  vidicons 
such  as  the  6326  (Taggart,  1968;  Hutton, 
1969)  have  spectral  response  functions 
suitable  Tor  use  in  direct  color  separation 
(Cohen  and  Tarr;  73,  Jan,  1970).  Slow-scan 
vidicon  tubes,  however,  peak  in  the  blue- 
violet,  and  cameras  employing  these  tubes 
iMaedonald,  1965)  can  not  be  used  for 
direct  color  analysis.  As  a  camera  employ- 
ing a  WL-7290  vidicon  was  used  in  the 
present  work,  it  was  necessary  to  perform 
the  color  separation  by  photographic 
means. 

Color  Synthesis 

The  separation  pictures  were  displayed 
on  a  3  in.  hybrid  monitor  employing  a 
3RP7A  cathode-ray  tube  (CRT),  The 
Polaroid  HOB  camera,  now  loaded  with 
type  48  Polacolor  film  (ASA  75 ),  was 
rigidly  fixed  in  front  of  the  monitor.  To 
minimize  relative  camera-monitor  move- 
ment, the  camera  shutter  was  not  used,  and 
a  black  card  placed  before  the  lens  between 
exposures.  All  work  was  done  in  a  com- 
pletely darkened  room.  No  changes  in 
monitor  control  settings  were  made 
between  a  given  set  of  time  exposures. 
Some  experimentation  with  exposure  time 
was  necessary  to  produce  an  acceptable 
Polacolor  print.  The  direction  such  experi- 
mentation took  was  influenced  by  careful 
analysis  of  preceding  exposures.  For  the 
type  CRT  and  film  used,  we  found  it 
necessary  to  photograph  8  frames  of  each 
separation  picture,  through  its  respective 
filter,  at  an  f/stop  setting  of  4.7.  The  room 
temperature,  75° F,  dictated  a  developing 
time  of  60  seconds. 

Results  &  Conclusions 

We  have  demonstrated  a  method  for 
quickly  and  economically  analyzing  and 
synthesizing  a  color  picture.  At  most,  two 
photographic  steps  are  required,  both  of 
which  can  involve  the  use  of  Polaroid 
quick-processing  film.  Careful  attention 
must  be  given  to  insure  registration  of  the 
black-and-white  separation  prints.  How- 
ever, by  exercising  care,  amateurs  should 


Ffg.  4.  Synthesized  color  subject. 


now  be  able  to  use  this  method  to  transmit 
color  information  by  slow-scan  television. 
The  synthesis  of  the  color  subject  is 
shown  in  Fig.  4.  This  picture  was  obtained 
on  the  third  try.  To  the  extent  that  the 
color  in  the  reconstructed  picture  matches 
the  color  of  the  original  subject  and  the 
color  chips,  we  classify  the  picture  quality 
as  "good/* 
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When  disaster  strikes,  there's  no 
substitute    for   thorough,   effective, 

versatile,  and  handy  communications 
capability.     Nothing     gives     these 

features  quite  so  impressively  as  an 
autopatch.  This  one  is  ideal  because 

it  does  everything  —  even  lets  you 
answer    the   phone,    on   command, 

without    tones.    Perfect   for  public 
service   and  emergency  use,   where 

phone  access  from  hand-held  units  is 
desirable. 
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communications  cup.  it>\  though 
useful  in  an  emergency,  a  communications 
network  must  be  readily  acc<  ble  by 
officials  and  it  must  be  capable  of  giving 
two-way  coverage  to  and  from  any  other 
single  point  in  the  country.  Not  ham  radio, 
you  say?  You  think  the  telephone  is  the 
only  qualifying  form  of  communications 
here  ? 

Wrong  and  right,  in  that  order!  No  one 
ould  deny  the  value  of  an  unencumbered 
telephone  line  at  the  scene  of  a  disaster,  A 
phone  can  give  almost  instant  two-way 
communications  bet  wee  my  two  points 
at  will.  Further,  those  people  who  need  to 
communicate  with  the  'outside  world"  in 
an  emergency  situation  are  accustomed  to 
using  a  telephone  —  they  feel  more  at 
home,  more  sure  of  the  results  they'll  be 
less  confused  at  a  time  when  confusion 
reigns.    But  of  course  it   is  impossible   to 
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let's  take  a  look  ai  what  we've 
always  considered  to  be  the  next-best 
thing:  a  ham  radio  traffic  network.  On  the 
plus  side,  such  a  net  can  give  the  officials 
what  they  need  most:  a  means  for  com- 
municating. But  a  negative  aspect  is  the 
fact  that  the  choice  of  places  where  direct 
two-way  communications  can  be  main- 
tained is  restricted  to  places  where  ama- 
teurs are  stationed.  And  communications 
effectiveness .  is  hampered  to  a  certain 
extent  by  the  officials'  inherent  unfamili- 
arity  with  a  ham  radio  setup.  We've  all  seen 
the  official  who  wants  to  talk  to  his 
contact  while  the  contact  himself  is  trans- 
mitting. Ham  radio  simply  takes  some 
getting  used  to.  ; 

The  modern  ham  can,  however,  offer  a 
disaster  communications  system  that  offers 
ail  the  advantages  of  a  conventional  tele- 
phone, plus  the  capability  of  working  into 
and    through    an    organized    message    net- 


X  noTrZ***,  of  pr^y.  «. 
urncane    Diane  "hit     the     town    of    Putn 
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Connecticut,  the  power  and  phone  Hugs  went, 
too.  The  hurricane  also  brought  torrential  rains 
that  caused  New  England  rivers  to  flood  many- 
cities  and  towns  along  their  paths.  The  only  form 
of  communications  in  such  emergencies  is  the 
mobile  or  portable  radio  units;  and  these  can 
provide  the  phone  coverage  ravaged  by  nature. 
(Photo  by  Motorola  News  Bureau.) 


work.  The  secret  is  operating  a  simple 
autopatch  in  conjunction  with  an  existing 
FM  repeater. 

Use  of  an  autopatch  offers  a  number  of 
advantages  that  even  Ma  Bell  can't  match. 
For  example,  the  official  who  wants  to 
initiate  a  telephone  call  need  not  leave  the 
area  where  he  is  needed  in  order  to  find  a 
telephone.  He  can  access  the  repeater 
autopatch  through  a  hand -held  walkie- 
talkie  or  from  the  amateur's  car.  (If  the 
autopatch  is  built  around  a  UHF  repeater, 
say    the    control    facility    for    a    2    meter 
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repeater,  the  official  should  feel  particu- 
larly at  home,  for  he  won't  be  able  to  tell 
the  autopatch  from  a  regular  telephone  - 
he'll  be  able  to  dial  directly,  enjoy  full 
duplex,  etc.) 

One  of  the  most  obvious  disadvantages 
of  a  landline  in  an  emergency  is  that  there 
may  he  no  landline  after  the  disaster 
strikes.  A  flood  could  wash  away  the 
phone  poles.  A  jet  crash  might  take  out  all 
the  lines  in  the  vicinity  of  the  site. 
Disasters  of  all  kinds  -  fire,  tornado,  hur- 
ricane, earthquake  —  all  have  a  habit  of 
wiping  out  the  telephone  service  in  the 
vicinity  of  where  the  phone  is  needed 
most.  But  with  an  autopatch,  the  phone 
line  may  be  far  removed  from  the  disaster 
scene.  The  chances  of  a  landline  outage  at 
the  repeater  site  occurring  simultaneously 
with  a  disaster  somewhere  else  are  slim 
indeed. 

One  thing  is  certain.  Bring  a  telephone 
to  the  site  of  a  disaster  and  you'll  be  one 
welcome  fellow-  If  you  are  already  oper- 
ating through  a  repeater  that  has  public 
service  ties,  those  ties  will  be  strengthened 
immeasurably   by  adding  telephone  capa- 


There  is  no  guarantee,  of  course,  that 
operating  a  telephone-interconnected 
repeater  from  a  portable  or  mobile  instal- 
lation will  be  legal  after  the  FCC  gets 
through  fiddling  with  repeater  rules.  But 
even  the  FCC  would  have  to  agree  that  an 
autopatch  is  certainly  in  the  best  interest 
of  the  public,  which  is  what  ham  radio  is 
all  about  when  you  get  right  down  to  the 
basics  of  the  issue.  A  sensible  approach, 
then,  would  be  to  proceed  with  plans  for 
increasing  the  usefulness  of  your  system, 
having  faith  that  the  Fed  will  not  tighten 
the  vise  later. 

Legality  of  Radio/Telephone  Autopatch 

A  great  many  amateurs  seem  to  think  it 
is  illegal  to  interconnect  a  telephone  with  a 
repeater  for  automatic  patching.  As  my 
own  remote  control  license  will  attest,  this 
is  simply  not  true.  The  legality  of  a 
remotely  operated  telephone  system 
depends  on  its  ability  to  meet  the  require- 
ments of  FCC  Rules  and  Regulations.  The 
principal  requirement  is  that  incoming  calls 
must  not  be  capable  of  keying  the  trans- 


Most  autopatches  are  simply  phone  patch  panels 
installed  at  a  remote  repeater  site  where  tele- 
phone service  is  available.  Often,  owners  of 
commercial  remote  installations  such  as  the  one 
pictured  here  wilt  permit  amateurs  to  install  an 
auto  patch  equipped  repeater.  The  key  word  is 
service,  and  no  facility  fills  the  hill  more  per- 
fectly than  a  ham  repeater  whose  users  are 
prepared  to  act  fast  in  an  emergency.  (Photo  by 
Motorola  News  Bureau, ) 

mitter     when     no     licensed     operator    is 

monitoring  from  the  control  point. 

Another  area  of  questionable  legality  is 
that  of  controlling  a  remote  station  from  a 
mobile  unit.  The  FCC  says  that  a  remote 
station  must  be  controlled  from  a  fixed 
site.  To  many,  this  automatically  precludes 
the  possibility  of  setting  up  a  control 
station  in  the  mobile.  But  close  scrutiny  of 
Part  97.43  of  the  Rules  reveals  no  pro- 
hibition of  mobile  control.  The  currently 
popular  interpretation  of  the  Rules  is  that 
control  can  be  accomplished  from  any- 
where as  long  as  fixed  control  is  main- 
tained. 

Some  amateurs  even  go  further,  and  do 
not  maintain  a  fixed  control  per  se*  They 
say  they  get  their  authority  to  control 
exclusively  from  a  vehicle  because  of  the 
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Fig,  L  The  autopatch's  interconnection  with  the 
phone  line  has  no  effect  at  all  on  an  existing 
telephone  connection  since  it  is  wired  in  parallel 
with  the  instrument.  The  block  diagram  shows 
how  a  fully  duplexed  autopatch  system  is  set  up 
with  a  UHF  repeater. 

permission  to  do  so  given  by  the  conditions 
on  the  back  of  the  amateur  license. 
According  to  the  statement  on  the  reverse 
of  General  and  Technician  class  licenses, 
the  remote  control  point  is  considered 
"fixed"  even  though  it  may  be  actually 
mobile  or  portable.  (Take  a  good  look  at 
the  back  of  your  license;  it  pays  to  read  the 
small  print.) 

Not  all  individual  officers  of  the  FCC  go 
along  with  wording  on  the  back  of  the 
license,  I  hasten  to  add.  James  Barr-  for 
example,  who  happens  to  be  an  FCC 
wheel,  says  the  control  station  must  be 
fixed  -  the  disclaimer  on  the  license  not- 
withstanding. But  Barr  might  have  a  rough 
time  making  his  opinion  stick  when  the 
official  documentation  plainly  counters  it. 

In  spite  of  all  those  hair-splittings,  no 
one  within  the  FCC  has  ever  been  known 
to  deny  the  legality  of  mobile  control  as 
long  as  a  licensed  fixed  station  is  manned 
by  an  operator  authorized  to  turn  the 
remote  system  off  should  the  need  arise . 
(Docket  18803  would  change  this,  how- 
ever, if  it  goes  through.)  And  even  Barr  has 
gone  on  record  as  endorsing  sub  control 
(which  is  what  exists  when  a  mobile 
operator  controls  a  remote  station  that  is 
capable  of  being  controlled  by  an  over- 
riding authorized  control  station). 

Understanding  the  Telephone 

The    conventional    telephone   uses   but 

two  wires  to  accomplish  what  may  amount 
to  a*  multitude  of  different  functions, 
There  is  typically  a  low  voltage  dc  level 


across  the  line  to  drive  the  carbon  micro- 
phone element.  When  the  telephone  rings, 
however,  a  higher  voltage  ac  signal  is 
superimposed  on  the  line  pair  to  energize 
the  bell  in  the  instrument. 

A  telephone  with  its  receiver  on  the 
hook  is  an  open  circuit.  The  circuit  closes 
when  the  receiver  is  lifted,  introducing  a 
moderately  low-resistance  load  (several 
hundred  ohmsL  The  dial  is  a  rather  com- 
plex switch  device  that  has  the  capability 
of  opening  the  circuit  briefly  for  a  number 
of  times  that  correspond  to  the  number 
dialed.  The  circuit  stays  closed  as  the  finger 
hole  is  brought  around  to  the  stop.  Then, 
circuit  "opens"  are  pulsed  out  sequentially 
as  the  dial  returns  to  its  "home"  position. 
Thus,  the  dialing  function  could  be 
simulated  by  rapid  manipulation  of  the 
hang-up  button,  provided  that  the  required 
speed  of  10  switching  operations  per 
second  could  be  maintained  manually.  And 
hang-up  could  be  effected  (temporarily)  by 
controlled  positioning  of  the  dial. 

The  "Super"  Autopatch 

The  block  diagram  of  Fig.  1  shows  the 
method  by  which  an  automatic  patch  such 
as  the  one  described  in  this  article  is 
interconnected  into  a  UHF  repeater.  The 
broken  lines  represent  control  signals  and 
the  solid  connecting  lines  represent  audio 
signals,  As  can  be  seen,  the  telephone  needs 
no  modification,  and  is  interconnected 
with  the  system  by  merely  tapping  into  the 
two    wires   that   are   already   part   of  the 


Agastat  pneumatic  timers  are  perfect  for  auto- 
patch applications  because  they  can  switch 
plenty  of  current,  they  are  instantly  resettable, 
and  they  offer  a  high  degree  of  reliability.  The 
unit  at  left  is  a  standard  adjustable  time  delay 
relay  (TDlr  TD2f  TD5  in  schematic  of  Fig.  2);  at 
right  is  a  delayed  dropout.  Units  are  available 
surplus  for  $3  to  $5  each. 
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Fig.  2,  This  auto  patch  circuit 
has  everything'  timed  on,  timed 
off,  autoanswer  from  units  that 
are  not  tone  equipped t  and  a 
number  of  built-in  "failsafe" 
features  to  assure  control  even 
if  you  lose  control. 
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existing  telephone  circuit.  It  should  be 
noted  that  the  autopatch  can  be  integrated 
just  as  easily  into  a  2m  repeater,  though 
duplex  operation  would  be  next  to  impos- 
sible to  achieve  for  the  user  mobiles 
because  of  frequency  proximity  and 
attenuation  problems. 

The  autopatch  itself  performs  the 
magic.  Shown  in  Fig.  2,  the  circuit  contains 
all  the  elements  necessary  to  make  it  the 
"cadillac"  of  automatic  patching  devices.  It 
does  just  about  everything.  In  response  to 
timed  control  tones  transmitted  by  the 
control  operator,  it  can  "lift  the  receiver 
from  the  hook"  and  interconnect  the 
phone  patch  with  the  repeater;  or  it  can 
"replace  the  phone  on  the  hook"  and 
disengage  the  repeater.  When  the  phone 
rings,  the  control  operator  knows  he  has  an 
incoming  call:  the  autopatch  generates  its 


own  tone  and  turns  on  the  repeater  trans- 
mitter with  each  ring. 

Without  the  need  for  tones,  the  control 
operator  has  the  capability  of  allowing  the 
phone  patch  to  be  engaged  or  not,  as 
determined  by  the  sequence  by  which  he 
activates  the  carrier  of  the  control  point 
transmitter.  And,  as  a  final  safety  measure, 
the  autopatch  disengages  from  the  repeater 
when  there  is  no  control  signal  immedi- 
ately apparent.  If,  after  the  control  oper- 
ator engages  the  phone  patch,  he  loses 
control  or  his  transmitter  drops  off  the  air, 
the  patch  disengages  itself  in  seconds, 
shutting  off  the  repeater  transmitter  until 
control  can  be  reestablished. 

Ring  Indication.  Since  the  autopatch  is 
likely  to  be  incorporated  into  an  already 
existing  repeater  setup,  the  circuit  has  been 
designed  for  full  compatibility.  The  phone 
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line  at  the  repeater  site  can  be  continu- 
ously monitored  for  incoming  landline  calls 
without  disrupting  the  normal  operation 
and  control  functions  of  the  repeater. 
During  normal  repeater  use,  the  phone  line 
is  sensed  for  the  presence  of  an  ac  voltage 
(which  would  indicate  that  the  phone  is 
ringing).  The  two  lines  of  the  twisted  pair 
are  fed  through  a  set  of  normally  closed 
contacts  on  the  main  relay  (Kl)  to  a  bridge 
rectifier  circuit,  The  dc  component  of  the 
line  is  isolated  by  placing  0.5  fiF  capacitors 
in  series  with  the  conductors,  A  sensitive 
plate  relay  on  the  output  of  the  bridge 
pulls  in  when  the  telephone  rings  and  keys 
the  repeater  transmitter  for  the  duration  of 
the  ring.  This  momentary  closure  of  the 
relay  triggers  a  signaling  device  so  that 
when  the  transmitter  is  thus  keyed,  a  ring 
signal  is  generated  also. 
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The  ringer  shown  in  the  upper  right 
corner  of  Fig.  2  is  nothing  more  than  a 
simple  relaxation  oscillator;  it  can  be  con- 
structed in  a  few  minutes  with  a  couple  of 
capacitors,  a  resistor,  and  a  neon  lamp.  The 
device  shown  generates  an  unstable  tone 
that  is  easily  identifiable  at  the  receiving 
end. 

Timer  Considerations .  The  "'super  auto- 
patch"  makes  extensive  use  of  timers  for 
effective  active  and  passive  control.  The 
timers  used  in  my  own  autopatch  are 
Agastat  pneumatic  delay  devices  made  by 
Elastic  Stop  Nut  Corporation  (ESNA),  of 
Elizabeth,  N.  JL  If  purchased  new,  these 
delays  can  be  quite  expensive.  I  bought 
mine  at  a  bargain  price  of  $1,50  each  from 
"Pappy"  Dow,  a  Southern  California  sur- 
plus mogul. 
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Fig*  3.  This  unijunction  timer  circuit  offers  a 
broad  range  of  delay  periods,  from  less  than  0-5 
second  to  more  than  3  minutes.  The  delay  is  set 
by  the  250  k£l  pot;  each  10  kQ  of  resistance 
gives  a  second  or  so  of  delay.  In  practice ,  of 
course,  the  pot  would  be  replaced  by  the  proper 
fixed  resistor,  because  there  would  be  no  need 
for  a  variable  time  delay. 

All-transistor  timing  and  switching  cir- 
cuits work  quite  well,  but  their  incor- 
poration does  make  the  schematic  a  bit 
more  complicated  because  of  the  various 
polarity  requirements.  The  cheapest  way  to 
miniaturize  would  be  to  compromise  a  bit 
by  using  hybrid  timer  circuits  that  employ 
miniature  relays  for  switching  in  combina- 
tion with  unijunction  timer  circuits. 

Figure  3  is  an  adaptation  of  a,  timer 
circuit  that  was  published  in  GE's  "Tran- 
sistor Manual,  Seventh  Edition/'  This 
circuit  is  particularly  versatile  because  it 
employs  a  low-cost  semiconductor,  rela- 
tively few  parts,  and  an  easy-to-find  relay 
with  a  coil  resistance  of  150—2000. 

The  Phone  Patch.  The  phone  patch 
itself  is  an  item  that  warrants  some  atten- 
tion, but  a  great  deal  has  been  written  on 
this  subject  in  the  past  so  I  won't  go  into  it 
in  detail  here.  As  references,  I  will  cite  the 
FM  Repeater  Handbook  (Editors  and 
Engineers,  Ltd.,  Indianapolis,  Indiana),  FM 
Magazine  (July  1968  and  December  1968), 
FM  Anthology,  Volume  II  (73  Bookshop), 
and  73  Magazine  ("VHF  Operation  by 
Remote  Control,"  August  1968). 

The  most  important  point  to  remember 
when  connecting  a  phone  patch  into  an 
autopatch  system  is  to  leave  a  dc  path 
through  the  patch  primary.  If  a  series 
capacitor  is  placed  in  the  circuit,  it  should 
be  shorted;  otherwise  telephone  ringing 
and  dialing  cannot  be  effected  auto- 
matically for  remote  operation, 

"Desirable"  characteristics  for  commer- 
cial phone  patches  are:  (1)  a  high  degree  of 


signal  isolation,  (2)  automatic  compression 
circuitry,  and  (3)  built-in  preamplification 
for  phone  signals. 

Autopatch  Decoder  Control 

In   the  system  described  here,  a  high- 

■ 

frequency  tone  decoder  is  used  to  switch  a 
-28V  signal  for  control  of  the  autopatch 
when  a  caU  is  to  be  initiated.  The  decoder 
shown  in  Fig.  4  is  ideal  for  this  purpose, 
having  stood  the  test  of  time  and  use.  This 
unit,  by  the  way,  is  a  simplified  version  of 
Motorola's  transistorized  decoder  (Part 
9-SP022563)?  which  is  itself  available  from 
Spectronics,  10QC>  Garfield,  Oak  Park  IL, 
for  S40  postpaid. 

The  original  Motorola  circuit  is  not 
satisfactory  for  dial  pulsing  because  it  is 
slow-responding.  The  Motorola  version  is 
used  as  a  "single-tone"  controller,  where  a 
stable,  continuous  tone  is  needed.  Removal 
of  a  few  circuit  elements,  however,  makes 
the  Motorola  decoder  a  natural  for  phone 
pulsing  applications.  (The  circuit  of  Fig.  4 
is  a  quick-pulsing  decoder  that  responds 
easily  to  tone  pulses  of  a  10  per  second 
repetition  rate.) 

Tone  Frequency.  The  decoder  is  set  to 
respond  to  tone  signals  in  the  frequency 
range  of  2200  to  2900  Hz.  Adjustment  of 
the  frequency-sensitive  elements  permits 
the  pinpointing  of  any  50—75  Hz  band- 
width within  that  range. 

Of  course,  any  frequency  between  600 
and  3000  Hz  can  be  used,  but  the  lower 
frequencies  have  serious  disadvantages  in 
practical  applications.  At  frequencies 
between  600  and  1000  Hz,  for  example, 
ordinary  conversation  causes  decoder  trig- 
gering, and  the  result  is  errant  and  inadver- 
tent operation  of  the  functions  to  be 
controlled.  Frequencies  from  1  to  1.5  kHz 
can  also  be  triggered  by  occasional  voice 
signals;  and  a  playful  repeater  user  can  toy 
with  the  phone  by  simply  whistling. 

Things  begin  to  get  more  secure  as  the 
frequency  goes  up.  But  at  3  kHz,  the  audio 
processing  capability  of  the  transmitting 
and  receiving  equipment  may  be  exceeded, 
particularly  if  there  is  inherent  audio  dis- 
tortion in  the  system.  The  range  from  2.25 
to  2.85  kHz  should  prove  ideal:  It's  diffi- 
cult   to    voice-trip,    it    resists    whist le-on 
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SWAN  260  Cygnet  30- 1  Orn  AC/DC  ($50  Bonus)  $435,00 

SWAN  270  Deluxe  Cygnet  . , (S50  Bonus)  525,00 

SWAN  350C  80-IOm  Transceiver    ($50  Bonus)  420.00 

SWAN  500CX  80-IOm -Deluxe  -,  ($50  Bonus)  565.00 

SWAN  250C   6m  Transceiver  ....  ($50  Bonus)  450,00 

NS- 1    6m  Noise  Silencer.  . .  _ 36.00 

TV-2B  (Specify  14  or  50mc  if)  . .  ($30  Bonus)  350,00 

CYGNET  I200W  Linear ($25  Bonus)  295.00 

Mark  II   80-IOm  Linear -w  tubes   ($50  Bonus)  395.00 

Mark  6B  6m  Linear  -w/tubes  *.  .   ($50  Bonus)  395.00 

Power  Supply  for  Mark  II  &  6B 265.00 

I  I7XC   AC  Supply  w   spkr    in  cabinet ...  I  05,00 

14-117    I2v  DC  Supply  w/Cable 130.00 

5I0X  MARS  Oscillator  -  less  crystals 55-00 

508   Full  Coverage  VFO  . . . , _  .  . . .  145,00 

210    6  Meter  VFO ....  120-00 

VX-II   Plug-in  VOX 35.00 

lOOkc  Calibrator  for  350 , .  19.50 

lOOkc  Calibrator  kit  for  350C  only 19,50 

500kc  Calibrator  kit  for  250  or  250C 19.50 

FP- 1    Phone  Patch  . . , p, - .  48.00 

AF-800   Audio  Filter 28,00 

|4C    I2v  DC  Module/cable .,,...$  65.00 

I4CP   As  above,  but  Positive  Ground 75,00 

I I7X   Basic  I  I7v  AC  Supply  ONLY 65.00 

230X    Basic  230v  AC  Supply  ONLY 75.00 

1 17  or230vac  Line  Cord  (specify) 8,00 

8'  Cable  w/plug  (Supply  t  o  Transceiver).  .  ,  p  6.00 

230XC   230v  AC  Supply,  speaker,  cabinet 1 15,00 

14-230    I2vDC  Supply  w/230v  Basic.......  140,00 

Universal  Mobile  Mounting  kit  , 12.00 

SS-16  Custom  Crystal  Lattice  Filter 95.00 

SWAN  HORNET  TRI-BAND  BEAMS  (2kw  PEP) 

TB-2  2  Element  (standard) $  99.00 

TB-3  3  Element  (standard) , 1 19.00 

TB-3H   3  Element  (Heavy  Duty) 139.00 

TB-4H  4  Element  (Heavy  Duty) .-...*  169.00 

1040    IO-40m  Trap  Vertical 59.95 

-MODEL  35"  SINGLE  BAND  MOBILE  ANTENNAS 

5'  top  section  with  kwik-on. S    I  1 .95 

I5m  coil  with  kwik-on 21 .95 

20m  coil  with  kwik-on 23.95 

40m  coil  with  kwik-on 25.95 

75m  coil  with  kwik-on 2795 

18"  Base  Section .  8  50 

36"  Base  Section 8.95 

48"  Base  Section  . . .  . 9.50 

80-IOm  MOBILE  "SWANTENNAS" 

Model  45  (Manual  Bandswitch) $  79  50 

Model  55  (Remote  Bandswitch) .  129.50 

Custom  Contour  Bumper  Mount 24.95 

Kwik-on  Antenna  Connector 5.95 


AMATEUR  ELECTRONIC  SUPPLY 

4828  W.  Fond  du  Lac  Ave.;      Milwaukee,  Wis.     53216 

Phone  (414)  442-4200 

STORE    HOURS:   Mon  &    Fri  -  9  am  to  9  pm;   Tues,   Wed  & 

Thurs  -  9  am  to  5:30  pm;    Sat  -9  am  to  3  pm 


^  TOP    TRADES    for    your   good    clean   equipment 

^  STAY-ON-THE-AIR  PLAN -Enables  you  to  keep 
your  trade-ins  until  your  new  gear  arrives  — Lose 
no  operating  time! 

*k  Convenient  Revolving  Charge  Plan 

if  PERSONAL  SERVICE  from  fellow  hams  who 
understand  your  problems 

•  SAME  DAY  SERVICE  on  most  Orders  and 
Inquiries  from  our  Centrally  Located  Modern 
Facilities 

it   Top  Notch  Service  Department 

^  UP  TO  $50  CREDIT  may  be  taken  towards  other 
merchandise  when  on  a  unit  that  indicates  a 
Bonus  is  purchased  without  trade-in  and  at  the 
regular  price. 


GET  OUR 

DEAL  TODAY! 

Use  Handy 

Coupon 

Below 


Terry  Sierman.  W9DIA 
Proprietor 


Ray  GrenierT  K9KHW 
Mg'r.  Mail  Order  Sales 


I    To:    AMATEUR   ELECTRONIC  SUPPLY 
I  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee,  Wisconsin    53216 

I I  am  interested  in  the  following  new  equipment; 

i 

i 

■  I  have  the  following  to  trade:  (what's  your  deal?) 

I 

I  Ship  me  the  following  New  Equipment: 
I 

I 

I 
I 


I 
I 


I  enclose  £. 


I  will  pay  balance  (if  any) 

m    □  CO  D  (20%  deposit)  □  Revolving  Charge  Plan 

I  Name 

i 

■  Address 

■  City 

I 


|  State. 


Zip 


^Vr 


attempts,  and  it  is  well  within  the  frequency- 
response  limits  of  most  commercial  FM 
units. 

Decoder  Alignment.  Since  impedances 
are  critical  when  making  voltage  measure- 
ments at  the  decoder  input  terminals,  an 
electronic  ac  voltmeter  (vtvm)  will  be 
required,  With  the  voltmeter  connected 
across  the  receiver's  audio  output  leads, 
have  one  of  the  repeater  users  transmit  a 
tone.  With  the  tone  on  the  incoming  signal, 
adjust  the  50012  pot  on  the  decoder  input 
for  a  reading  of  400  mV.  If  this  is  not 
obtainable,  set  the  500H  pot  to  mid  posi- 
tion and  adjust  the  receiver  audio  gain 
control.  (If  the  receiver  "speaker"  audio 
connects  directly  to  the  transmitter, 
repeater  levels  will  have  to  be  readjusted.) 

Next,  connect  the  voltmeter  (ac  range) 
from  the  wiper  arm  of  the  500S2  pot  to 
point  A  of  the  50-100  mH  inductor,  then 
adjust  the  inductor  for  a  peak  indication 
on  the  meter. 

Move  the  voltmeter  lead  at  point  A  to 
the  cathode  of  diode  Dl  (point  B),  then 
slightly  adjust  the  50-100  mH  inductor 
for  a  dip  indication, 

Autopatch  Operation 

In  operation t  when  the  ham  operator 
sends  a  note  of  the  proper  frequency  from 
the  remote  control  point,  the  decoder 
switch  closes,  applying  a  —28V  signal  to 
the  phone  patch  "master  on**  relay  (Kl), 
Look  now  at  Fig.  2,  to  see  where  the  —28V 


decoder-pulse  terminal  is  on  the  autopatch 
unit.  During  the  time  the  operator  sends  a 
tone,  the  negative-voltage  signal  is  applied 
through  the  normally  closed  contacts  of 
Kl  and  the  normally  closed  contacts  of 
shutdown  timer  TD3  to  the  coil  of  "phone 
on**  timer  TDK  At  the  end  of  the  period  of 
TD1,  exactly  one-half  second,  the  coil 
energizes  to  supply  power  to  the  coil  of  the 
"master  on'*  relay,  which  latches  in  the 
energized  position. 

When  Kl  is  latched  on,  the  phone  patch 
is  in  the  circuit  and  the  decoder  output  is 
connected  to  pulser  K3.  If  the  operator's 
tone  generator  is  connected  to  a  telephone 
dial  so  that  tone  pulses  can  be  transmitted, 
K3  can  be  used  to  dial  any  number.  Pulser 
K3  interrupts  the  dc  circuit  of  the  phone 
line  to  accomplish  this.  At  the  end  of  the 
phone  conversation,  transmittal  by  the 
operator  of  a  continuous  tone  will  hold 
pulser  K3  in.  A  second  set  of  contacts  on 
K3  feeds  the  coil  of  a  shutdown  timer, 
which  will  pull  in  after  a  2-second  period 
to  completely  disengage  the  autopatch. 

Malfunction  Protection.  An  autopatch  is 
a  borderline  thing  with  a  respect  to  official 
sanctions;  it  thus  behooves  the  builder  to 
take  every  precaution  possible  to  see  that 
failsafe  measures  of  every  kind  are 
included.  The  schematic  of  the  autopatch 
shown  here  includes  a  feature  that  shuts 
down  the  patch  if  the  remote  operator 
does  not  transmit  at  least  one  brief  signal 


2SV 


500 


Fig.  4.  This  audio  decoder  responds  to  signals  in  the  frequency  range  of  2200-2900  Hz.  Precise  setting 
is  explained  in  the  text.  Although  Motorola  part  numbers  are  shown,  equivalent  values  may  be 
substituted. 
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every  25  seconds  or  less.  If  more  than  25 
seconds  goes  by  without  an  incoming  radio 
signal,  the  shutdown  timer  (TD3),  supplied 
through  the  normally  closed  contacts  of 
the  carrier-operated  relay,  will  break  the 
circuit  supplying  the  latching  voltage  to  the 
"master  on"  relay. 

Most  repeaters  already  are  equipped 
with  timers  that  shut  down  the  repeater  if 
a  signal  stays  on  too  long,  so  none  was 
included  in  this  patch-  The  two  schemes 
are  perfectly  compatible,  and  they  do 
complement  each  other  in  such  a  way  that 
when  an  operator  cannot  demonstrate  that 
he  has  control,  the  phone  patch  will  turn 
itself  off  automatically.  To  effectively 
demonstrate  control,  the  operator  must 
not  talk  —  during  any  single  transmission 
—  longer  than  the  safety  timer  of  the 
repeater,  and  he  must  transmit  a  signal  at 
intervals  of  25  seconds  or  less. 

Control  Without  Tones.  To  answer  the 
phone  quickly  when  it  is  ringing,  the 
operator  can  engage  the  phone  patch  with 
the  tone  as  described  earlier.  Or  he  can  do 
it,  without  tones,  by  transmitting  a  carrier 
at  a  precise  time.  If  he  transmits  the  carrier 
too  soon  or  too  late,  the  phone  will  keep 
on  ringing  and  will  not  be  answered.  The 
autoanswer  feature  is  performed  with 
ringer  K2,  the  COR  slave  (K4),  and  auto- 
answer relay  K5  (a  delayed  dropout  relay 
with  a  period  of  0,5  second). 

When  the  phone  rings,  ringer  K2  ener- 
gizes only  during  the  period  of  the  ring. 
The  closed  contacts  of  K2  during  the  ring 
apply  a  —28V  signal  to  the  delayed  drop- 
out relay  (K5)  through  the  normally  closed 
contacts  of  the  carrier-operated  relay. 
Thus,  K5  is  energized  for  one-half  second 
beyond  the  ring  (or  beyond  actuation  of 
the  carrier-operated  relay).  If,  during  the 
ring,  a  carrier  is  placed  on  the  repeater 
input,  a  —28V  signal  is  routed  to  the 
"master  on"  relay,  The  signal  must  go 
through  the  contacts  of  the  ringer,  the 
COR,  and  the  delayed  dropout  relay;  if  all 
three  are  not  energized  at  the  same  time, 
the  telephone  cannot  be  turned  on  without 
tone  control. 

If  a  repeater  user  is  transmitting  at  the 
time  the  telephone  starts  to  ring,  the 
autopatch  will  not  be  engaged  because  the 


Twin  antennas  mounted  on  the  rear  cowls  keep 
the  author's  installation  from  looking  junky. 
Inside  the  car,  the  only  visible  evidence  of  a 
rig  is  the  "Princess"  telephone,  mounted  to  the 
console    and   modified   to   serve   as  a    "control 


>t 


COR  cannot  feed  voltage  to  the  delayed- 
dropout  relay.  If  he  waits  until  after  the 
ring  to  transmit,  the  phone  won't  answer 
because  the  ringer  contacts  will  be  open. 
To  answer,  the  operator  must  press  his 
transmit  key  after  the  phone  has  started  a 
ring  but  before  the  ring  has  stopped.  This 
concept  serves  to  prevent  inadvertent  tele- 
phone energization  yet  gives  control  of  the 
phone  to  such  non-tone-equipped  units  as 
handie-talkies. 

On  Convenience  and  Necessity 

If  you  read  73's  comments  to  the  FCC's 
proposed  rulemaking  for  repeaters,  you 
probably  saw  a  reference  made  to  use  of  an 
amateur  autopatch  to  save  the  Life  of  a 
peace  officer.  The  telephone  system  used 
was  the  one  described  in  this  article,  and 
the  operator  was  Don  Milbury  W6YAN, 
Don  passed  the  scene  of  a  tragedy  involving 
a  highway  patrolman  and  telephoned  the 
police  and  ambulance  directly  using  his 
mobile  amateur  facility.  A  few  miles 
further  down  the  road,  Don  accepted  a 
telephone  call  in  his  car.  The  police  called 
him  back  to  express  appreciation  for  his 
early  report  and  were  happy  to  relate  that 
the  officer  would  live.  It  will  take  a  lot  of 
ugly  towers  and  TVI  complaints  to  water 
down  at  least  this  one  city*s  opinion  of 
amateur  radio.  K6MVH  ■ 
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Elliott  S.  Kanter  W9KXJ 
3242  W.  Hollywood  Ave. 
Chicago  IL  60645 


(and  retain  your 
appliance  operator 

status) 


Many  articles  have  been  written  on  the 
subject  of  building  u  keyer  mechan- 
ism For  an  electronic  keyer.  The  common 
denominator  in  all  of  these  projects  is  that 
two  stationary  terminals  be  placed  in  some 
manner  and  a  flexible  blade  be  moved  from 
side  to  side  to  make  contact  with  them  to 
form  the  dots  and  dashes. 

Each  article  I  have  reviewed  calls  for 
some  complex  machining  operation  or 
using  a  modified  part  from  a  surplus  relay. 
Or  a  hacksaw  blade  or  some  other  piece  of 
scrap  springy  material.  More  often  than 
not,  the  simple  procurement  of  the  part 
required  costs  more  in  time  and  energy 
than  would  a  part  specifically  designed  for 
the  purpose. 

There  is,  however,  one  commercially 
produced  assembly  which  costs  around  a 
dollar,  has  contacts  rated  at  3 A,  and  seems 
to  be  a  natural  for  applications  such  as 
keyer  mechanisms.  The  part,  a  switch 
stack,  manufactured  by  Switchcraft  Inc.,  is 
a  formed -spring  switch  assembly  complete 
with  mounting  lugs,  solder  lugs,  and  stiver 
contact  pads. 


The  photographs  show  the  three  simple 
steps  required  to  make  the  Switchcraft  part 
(AA03AA*)  into  a  keyer  mechanism. 

The  first  step  is  to  straighten  out  the 
middle     spring     and     center     it     midway 


*Thc  Switchcraft  stuck  switch  assembly  may  be 
ordered  for  about  one  dollar  from  Allied  Radio 
or  Newark  Electronics,  Chicago.  111.:  consult 
their    industrial    catalogs    for    applicable    part 

numbers. 


The  center  spring  section  has  to  be  spaced 
equidistant  between  the  two  contact  points.  A 
pair  of  long-nose  pliers  wilt  do  the  job  in  a  jiffy. 
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VHP  FM  MONITOR  RECEIVER 


Only 
$79.95 


in  the  U.S.A. 


100%  MADE 
IN  U.S.A. 

The  new  VANGUARD  FMR-150  is  not  just  another  frequency  converter  but  a  complete  FM  re- 
ceiver with  outstanding  performance. 

Check  the  following  features  and  see  why  it's  the  best.  Collins  IF  filter  for  separating  those  closely 
spaced  stations  you  hear  together  on  other  sets*  Double  conversion  to  eliminate  interference  from 
image  frequencies*  Dual  Gate  MOSFET  RF  stage  for  low  noise,  .2  uv,  sensitivity,  and  minimum 
cross  modulation*  Automatic  squelch  for  eliminating  noise*  Self-contained  speaker*  Operates  on 
12v.  D.C.  negative  ground*  Heavy  gauge  anodized  aluminum  case  6"  x  7"  x  1-3/8"*  Provision  for 
4  crystal  controlled  channels  at  the  push  of  a  button*  One  channel  of  your  choice  supplied  with 
receiver.  Additional  channels  available  just  by  plugging  in  another  crystal  at  $4.95  ea.  No  need  to 
buy  another  RF  unit  as  in  some  other  sets*   Factory  tuned  to  cover  any  6MHz  segment  from  135 

to  175  MHz. 

HOW  TO  ORDER:  The  VANGUARD  FMR-150  is  available  only  direct  from  our  factory-  Include 
remittance  in  full  plus  sales  tax  if  you  reside  in  N.  Y.  Be  sure  to  state  the  6MHz  segment  you  will 
want  to  cover  and  the  exact  push  button  frequencies  to  be  included* 

Dept.  H,  196  23  Jamaica  Ave., 
Mollis,  NX  11423 


VANGUARD  LABS 


then  you  are  ready  to  hook  it  to  the  keyer. 
Actually,  you  will  find  that  it  took 
Longer  to  read  this  article  than  to  build 
your  keyen  Not  only  have  you  become  a 
homebrewer,  but  the  silver  contacts  add 
professional  reliability  to  your  project. 
And  that  sense  of  "I  did  it  myself"  will 
certainly  make  this  simple  project  worth  all 
the  more  to  you. 

Elliott  S.  Kanter  W9KXJ" 


Solder  flexible  leads  to  the  three  contact  terminal 
points  so  the  switch  assembly  can  be  mounted 
without  necessity  for  later  access. 

between  the  two  outer  springs.  Long-nose 
pliers  work  fine  for  this  job.  Next,  solder  a 
length  of  flexible  wire  to  each  of  the  three 
solder  lugs.  Now  mount  the  keyer  assembly 
to  your  board  case  or  what  have  you  with  a 
pair  of  L  brackets  made  from  some  scrap 
metal:  use  the  mounting  holes  on  the 
assembly  and  regular  screws.  No  special 
insulating  precautions  are  required, 

The  final  step  is  to  epoxy  two  guitar 
picks  to  either  side  of  the  center  spring; 


/ 


( 


When  guitar  picks  are  glued  to  the  contact  spring, 
the  assembly  really  begins  to  look  like  a  keyer. 
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R.  Gary  Hendrickson  WSD'l 
1510  Jupp  Road 
Glen  Burnie  MD  21061 


Channel 

Search-Lock 

ForFM 
Receivers 


This  simple  gadget  turns  a  two-channef  rig  into  an 
automatic  scanning  type,  and  provides  the  added 
capability    of   locking   on    a    channel    where    activity 


is   sensed. 


Many  amateurs  live  in  an  area  where 
the  local  repeater  output  is  not  on 
the  same  frequency  as  f;he  simplex  activity. 
Installation  of  a  -"search-lock"  scanner  will 
permit  you  to  monitor  both  frequencies  at 
the  same  time,  on  a  convention,  hannel 
rt  vei\  Included  is  an  op  lal  a  e 
tnnel  indicator  that  lights  up  to  tell 
\\  h  channel  is  in  use.  It  can  be  used  with 
any  tube-type  receiver  such  as  GE  Program 
Lin       Motorola    Sensicon    seri        or   an 

-ceiver  that  uses  separate  oscillators 
for  each  channel,  It  can  be  built  into 
fixed  station  or  a  mobile  unit  with  little 
modification  to  the  basi      quipm* 
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TO  ACTIVE  CHkHHEl 
INDICATOR  OF  USED  J 


RECEIVER 


F2 


CONTROL 
H£AQ 


Fi   *- 


TO  PLATE 
OF  RCVS 
SQUELCH 
CONTROLLED 
AUDIO  AMPL 


TO  RCVR    0  *      * 


Fig,  I-  Two-channel  search-lock  for  FM  receivers.  The  switch  is  mounted  on  the  control  head;  everything 
eise  may  be  mounted  inside  the  radio  cabinet. 


How  it  Works 

The  search-lock  unit  (Fig,  1)  consisis 
basically  of  a  flip-flop  (Q2  and  Q3)  with 
the  outputs  connected  to  the  cathodes  of 
the  two  crystal  oscillator  tubes.  As  the 
flip-flop  operates,  it  alternately  grounds 
the  cathode  of  each  crystal  oscillator  for  a 
short  time,  thus  sampling  each  frequency 
for  a  very  short  period.  The  flip-flop  is 
triggered  by  pulses  generated  by  unijunc- 
tion transistor  Ql,  at  about  a  10  pulse-per- 
second  rate.  Therefore,  each  channel  is 
sampled  five  times  per  second,  for  100  ms 
each  time.  This  sampling  rate  is  fast  enough 
that  no  information  is  lost  at  the  beginning 
of  any  received  transmission,  yet  slow 
enough  to  permit  the  crystal  oscillators  to 
turn  on  completely  and  come  up  to  full 
output,  It  is  also  long  enough  to  allow  the 
squelch  to  open  if  a  signal  is  present  on  one 
channel-  I  did  not  use  a  faster  sampling  rate 
because  many  crystal  oscillators  take  up  to 
20  ms  to  reach  full  output,  and  it  takes  up 
to  40  ms  for  the  squelch  to  open  on  some 
receivers  when  a  signal  is  received. 

When  a  signal  appears  at  the  receiver 
input  and  the  squelch  opens,  the  gate 
circuit  will  turn  off  the  unijunction  tran- 
sistor pulse  generator,  and  the  receiver  will 
stay  locked  on  that  channel  as  Jong  as  the 


signal  is  received.  In  this  respect,  the  circuit 
is  similar  to  that  of  a  carrier-operated  relay. 
The  gating  circuit  consists  of  a  squelch 
detector  (1C1),  and  gate  amplifier  (Q4). 
IC1  is  a  type  709  operational  amplifier 
wired  as  a  differential  switch,  I  used  this 
circuit  because  it  effectively  prevents  drift 
of  the  gate  trigger  level  with  changes  in 
battery  voltage  when  used  in  a  mobile 
installation. 

The  positive  input  of  the  differential 
switch  (KM  is  connected  to  receiver  B+, 
and  is  the  reference  voltage.  The  negative 
input  is  connected  to  the  plate  of  the 
squelch  controlled  audio  amplifier  tube. 

When  no  signal  is  being  received,  the  de 
voltage  on  this  plate  is  the  same  as  B+- 
When  a  signal  appears  and  the  squelch 
opens,  the  dc  voltage  at  this  plate  will 
drop.  This  voltage  change  is  detected  by 
the  differential  switch  (1CI),  is  amplified 
by  Q4,  and  switches  pulse  generator  Ql 
off. 

Potentiometer  Rl  is  the  differential 
switch  threshold  adjustment.  If  B+  varies 
up  or  down  due  to  a  change  in  battery  or 
line  voltage,  the  differential  switch  will  not 
operate  because  it  is  only  sensitive  to 
changes    in    the    ratio    of   the    two   input 
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voltages  (and  not  to  changes  in  the 
absolute  values  of  these  I  wo  voltages). 

Resistors  R4  and  R5  provide  a  ^pullup" 
voltage  on  the  cathodes  of  each  oscillator 
(switching  point  in  the  receiver)  to  make 
certain  that  they  go  completely  off  when 
not  grounded  through  their  associated  tran- 
sistor in  the  flip-flop.  They  also  absorb  any 
leakage  currents  through  either  flip-flop 
transistor. 

A  switch  on  the  control  head  is  the  only 
operating  control  needed.  It  is  a  three- 
position  type  (up,  down,  and  center),  and 
the  center  position  is  "on  "  In  the  center 
position,  the  search-lock  operates  nor* 
mally.  In  either  extreme  position  the 
associated  cathode  is  grounded  directly, 
and  the  search-lock  is  disabled.  (See  Fig. 
2.) 


Fig,  2,  Search-lock  controls  mounted  on  a  GE 
Progress  Line  front-mount  control  head.  Separate 
transmitter  and  receiver  channel  switches  are 
used.  The  scan  switch  is  the  toggle  mounted  just 
under  the  main  power  switch.  In  the  extreme  left 
position,  the  receiver  locks  on  frequency  I,  and 
in  the  extreme  right  positionf  it  locks  on  fre- 
quency 2.  The  center  position  allows  the  receiver 
to  scan,  thus  locking  itself  on  whichever  channel 
becomes  active  fksL  The  two  lamps  mounted 
adjacent  to  the  lower  toggle  switch  provide  an 
indication  as  to  which  channel  is  being  used. 


The  active  channel  lamp  indicator 
circuit  (Fig.  3)  is  an  optional  operating 
convenience  that  may  or  may  not  be 
included.  Transistor  pairs  Q6  and  Q8,  and 
Q7  and  Q9,  are  the  lamp  drivers.  They  are 
controlled  by  squelch  gale  amplifier  Q5 
and  inputs  from  the  flip-flop  (Q2  and  Q3)« 

When  there  is  no  signal  present,  the 
lamp    drivers   are   gated    off,   and    neither 
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Fig,  3.  Optional  active  channel  lamp  indicator 
circuit.  The  lamps  are  mounted  on  the  control 
head. 


lamp  lights.  This  was  done  to  eliminate  any 
Hashing  lights  which  might  be  a  distracting 
safety  hazard  while  driving  at  night.  When 
a  signal  appears,  gate  amplifier  Q5  turns 
on,  the  appropriate  lamp  driver  circuit  is 
turned  on,  and  the  lamp  lights.  As  soon  as 
the  signal  disappears,  the  lamp  goes  out, 
and     the    search-lock    resumes    operation. 

Resistors  R2  and  R3  and  diode  D2  serve  to 
keep  the  squelch  gate  circuit  turned  off 
when  transmitting  so  the  channel  indicator 
lamps  don't  light, 

If  used  in  a  mobile  installation,  the 
entire  unit  can  be  powered  directly  from 
the   12V  battery  line.   If  used   in  a  fixed 
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Fig.  4,  The  ac  filament  voltage  typically  available 
in  a  tube- type  base  station  can  be  used  to  power 
the    search-lock    device    if  this  simple  rectifier 


circuit  is 


L 


station,  the  rectifier  power  supply  in  Fig.  4 
can  be  used  to  supply  de  voltage  from  the 
filament  line.  In  this  case,  6V  lamps  should 
be  used.  (For  mobile  operation,  12V  lamps 
should  be  used  J 

Construction 

Any  form  of  construction  may  be  used. 
I  built  my  unit  on  small  terminal  strips  and 
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Repeater  owners  and  FM  "old- 
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frequency— they  can't  afford  to,  A 
tot  of  repeater  users  depend  on  a 
receiver  to  be  on  frequency,  rock 
stable... in  the  dead  of  winter  or  the 
middle  of  July.  The  repeater  crowd 
took  a  tip  from  the  commercial 
"pros"  a  long  time  ago— and  went 
the  Sentry  Route. 

That's  one  of  the  reasons  you  can 
depend  on  your  local  repeater  to  be 
there  {precisely  there)  when  you're 
ready  to  use  it.  FM'ers  use  the 
repeater  output  as  a  frequency  stan- 
dard. And  for  accuracy,  crystals  by 
Sentry  are  THE  standard- 
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mounted  them  on  a  plug-in  Vector  board 
(Fig,  5).  Parts  Layout  is  not  critical.  Small 
quarter-watt  resistors  may  be  used  except 
where  noted,  and  low-voltage  capacitors 
are  also  satisfactory.  Diode  Dl  is  a  1N747, 
Motorola   HEP-102,  or  similar  low-power 


fixed  station.  The  only  modifications 
necessary  are  to  separate  the  receiver  chan- 
nel switching  lines  from  the  transmitter 
lines.  Separate  switches  for  transmitter  and 
receiver  should  be  mounted  on  the  control 
head  (Fig,  6).  The  transmitter  switch  can 
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Fig.  5.  All  components  for  the  search-lock  are 

mounted  on  a  plug-in  Vector  board. 


Fig.  6.  Waveforms  that  may  help  troubleshooting. 

Waveforms  represent  a  no-signal  state,  squelch 
dosed.  Vertical  scale  is  dc  volts;  horizontal  scale 
is  time  (milliseconds). 


zener  diode  of  3—  5  V.  Diodes  D2  through 
D6  are  low-power  silicon  computer  diodes 
such  as  1N629  or  Motorola  HEP-154. 
Diodes  D7  through  D9  are  low-voltage 
low-power  silicon  rectifiers  such  as  1N645, 
1J\T2069,  or  Motorola  HEF-154. 

Unijunction  transistor  QI  can  be  a 
2N2I60,  2N1671,  GE  X-10,  or  Motorola 
HEP-310,  Integrated  circuit  IC1  is  a  type 
709  operational  amplifier.  All  the  semi- 
conductors can  be  purchased  for  about 
$10,  including  K  I .  from  Poly  Paks  in 
South  Lynnfield,  Mass.  Transistors  Q2.  Q3, 
Q5>  and  Q6  can  be  2N3641,  2N706, 
GE-17,  Motorola  HEP-50,  or  any  similar 
type.  Transistors  Q4  through  Q7  can  be 
2N35  65,  2N3860,  GE-17T  Motorola 
MPS-6520  or  HEP-55,  or  any  similar  type. 
The  lamps  should  be  low-power  types  that 
do  not  draw  over  1 50  mA. 

Take  the  usual  precautions  when  solder- 
ing to  avoid  overheating  the  semicon- 
ductors. 

Installation 

The  chassis  can  be  installed  inside  the 
case   of  a  mobile  unit  or  anywhere  in  a 


be  any  type  with  the  proper  number  of 
positions  required  for  the  particular  instal- 
lation, 

If  you  elect  to  include  the  active  chan- 
nel indicator  lamp  circuit,  the  two  lamps 
will  have  to  be  mounted  on  the  control 
head,  and  lines  run  to  the  search-lock 
chassis.  If  the  existing  control  cable  doesn't 
have  enough  conductors  to  handle  the 
separate  receive  and  transmit  channel 
switching,  plus  the  indicator  lamps, 
another  multiconductor  cable  can  be  run 
to  accommodate  these  wires. 

Adjustment 

The  only  adjustment  necessary  is  to  set 
the  squelch  gate  threshold  pot  (Rl).  This  is 
done  by  reading  the  voltage  at  metering 
point  Ml,  the  output  of  1C1.  With  no 
signal  at  the  input  and  with  the  squelch 
fully  closed,  adjust  Rl  until  this  voltage 
drops  to  just  under  2V.  Check  to  see  that 
this  voltage  rises  almost  to  the  supply 
voltage  when  you  open  the  squelch. 
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Troubleshooting 

When  operating  normally,  with  no  sig- 
nal, metering  point  Ml  should  be  under 
2V*  pulse  generator  Ql  should  be  gener- 
ating short  pulses  at  about  10  pps,  the 
flip-flop  should  be  operating,  and  the 
lamps,  if  used,  should  be  out,  When  the 
squelch  is  opened,  either  manually  or  by  a 
signal,  metering  point  Ml  should  rise  to 
near  the  supply  voltage,  pulse  generator  Ql 
should  not  be  operating,  the  flip-flop 
should  be  stopped  with  one  side  turned  on 
and  the  other  off,  and  one  lamp  should  be 
lighted. 

The  voltages  in  Table  I  and  the  wave- 
forms in  Fig.  7  may  help  when  trouble- 
shooting. 


Table  L  Approximate  Voltage  Req 

uirements. 

Ql 

Q2            Q3 

Q4 

E       B#1 

B 

C      B 

C 

B 

c 

Squelch  closed*    6,0   0.40 

0,4 

7.0   0.4 

70 

0.4 

6.0 

Squelch  opened3  0.1    0.39 

0.6 

0.1    0.1 

14.0 

0.6 

0.1 

Q5 

Q6           Q7 

Q8 

B      C 

B 

C      B 

c 

B 

c 

Squelch  closed ]    0.4    1.2 

0.7 

0.6   0.7 

06 

0.4 

12.0 

Squetch  opened2  0.6   0.7 

0.7 

0.6    0.4 

1.3 

0  4 

12.0 

09 

B      C 

Squelch  closed1    0  4    12  0 

Squelch  opened*  0.7    0.1 

IC1 

1       2 

3 

4       5 

6(M1)7 

8 

Squelch  closed  l              3.0 

2.9 

0 

1.1 

12  0 

— 

Squelch  opened^  -       2.7 

2.9 

0        - 

l  1.0 

T2  0 

1  no  signal 

*  squelch  opened,  channel 

on. 

channel  2  otf. 

Some  voltages  in  The  upper 

row 

are  averages  of  fluctuating 

readings  while  una  is  searcl 

ling. 

Conclusion 

I  have  been  using  this  circuit  in  a  GE 
Progress  Line  desktop  station  for  over  a 
year,  and  in  a  mobile  rig  for  a  couple  of 
years  with  no  problems.  It  greatly  increases 
the  convenience  and  pleasure  of  monitor- 
ing by  knowing  that  I  won't  miss  a  call  on 
one  frequency  because  Vm  monitoring 
another, 
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In  July  1969,  Allied  Radio  introduced  two 
hand-held   transistorized    FM    receivers. 

Although  these  units  were  designed  for 
monitoring  of  low-  and  high-band  com- 
mercial FM  stations,  the  coverage  of  the 
receivers  include  the  10,  6,  and  2  meter 
amateur  bands.  The  A-2586  receiver  covers 
27-50  MHz  (actual  coverage  without  re- 
tuning  is  26.5  to  52.5  MHz)  and  the  A-2587 
receiver  covers  146-175  MHz  (actual  cover- 
age is  145,5  to  178  MHz), 


Glen  E.  Zook  K9STH/5 
818  Brentwood  Lane 
Richardson  TX  75080 


Initial  setup  of  the  low-band  A-2586 
consisted  of  putting  four  pen  light  batteries 
(included!!)  into  the  unit.  A  quick  tune 
across  the  spectrum  showed  considerable 
activity  on  the  CB  frequencies,  local  police 
frequencies,  and  the  low  end  of  6  meters. 
The  audio  output  of  the  receiver  was  suffi- 
cient, but  a  little  reserve  might  be  desirable 
in  noisy  locations. 

The  receiver  had  no  squelch  circuit,  but 
the  background  noise  was  very  low.  Only 
when  a  station  was  transmitting  would  the 
audio  level  increase.  This  gave  the  receiver 
the  appearance  of  having  squelch  without 
the  actual  circuitry.  An  earpiece,  included 
with  the  receiver,  allows  private  listening. 

The  receiver  is  quite  stable  and  is  fairly 
selective.  Two  local  police  departments  have 
frequencies  separated  only  by  40  kHz.  When 
tuned  to  one  frequency,  only  slight  splatter 
from  the  other  was  heard.  Since  Allied 
makes  no  claim  as  to  the  sensitivity  of  the 
receiver,  a  quick  check  was  made  with  a 
calibrated  attenuator.  The  receiver  had  a 
sensitivity  of  1.5  juV  for  20  dB  of  quieting. 
Although  this  is  not  extreme  sensitivity,  it  is 
certainly  adequate  for  use  in  areas  where  a 
repeater  is  operating. 

The  only  deficiency  found  was  the  at- 
tached antenna,  which  proved  too  short  for 
maximum  sensitivity.  A  6  ft  length  of  wire 
plugged  into  the  external  antenna  jack  im- 
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proved  the  receiver  performance  consider- 
ably. It  may  be  possible  to  base-load  the 
existing  antenna  to  improve  performance; 
otherwise,  the  low-band  receiver  works  fine. 
If  complete  coverage  of  the  6  meter  band  is 
desired,  the  receiver  may  be  slightly  retuned 
with  only  a  small  loss  of  27  MHz  coverage. 
The  high-band  receiver  arrived  after  the 
tests  on  the  low-band  receiver  were  com- 
plete. Upon  arrival,  the  receiver  was  acti- 
vated by  placing  the  batteries  into  the 
proper  holder.  The  Fort  Worth  146.94  MHz 
repeater  was  immediately  heard  with  a  full- 
quieting  signal.  (This  repeater  is  approxi- 
mately 35  miles  from  my  residence!)  Tuning 
up  the  band  provided  many  other  signals, 
including  taxi,  mobile  telephone,  RCC, 
paging  services,  etc.  The  high-band  receiver, 
incidentally,  does  not  suffer  from  a  too- 
short  antenna.  The  attached  whip  can  be  set 
for  a  quarter  wavelength  for  optimum  per- 
formance. The  A -2 5 87  high-band  receiver 
had  considerably  more  audio  output  than 
the  low-band  version.  Thus,  the  receiver  did 
not  act  as  if  it  had  a  built-in  squelch  circuit. 
However,  the  background  noise  is  not  ob- 
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jectionable.  Since  the  receiver  seemed  fairly 
sensitive,  checks  were  run  on  it  to  compare. 

The  sensitivity  ranged  from  3.0  juV  for  20  dB 
of  quieting  at  the  low  end  to  5.5  /iV  at  the 

high  end.  (The  usable,  or  threshold,  sensi- 
tivity is  actually  much  better  than  the 
"quieting"  sensitivity ,  and  is  a  more  mean- 
ingful standard  when  no  squelch  is  em- 
ployed,) 

Both  receivers  performed  excellently  with 
outside  antennas.  Because  of  their  small  size 
and  low  cost  ($17.95)  the  receivers  give  the 
amateur  portable  coverage  of  the  6  and  2 
meter  FM  frequencies  as  well  as  the  11 
meter  CB  and  1 0  meter  amateur  frequencies. 
The  construction  is  excellent.  The  serious 
FM'er  may  want  to  crystal  control  the 
receiver  for  signal-channel  operation.  There 
is  sufficient  room  inside  the  case  for  an 
oscillator  circuit. 

If  the  receiver  is  to  be  used  at  a  fixed 
location,  it  is  desirable  to  obtain  the  ac 
adapter    (S3. 95)    which    simply   plugs   into 

each  receiver. 

All  in  all,  the  Allied  A-2586  and  A-2587 
are  well  wprth  the  small  investment. 

.  .  .K9STH  » 
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83  Crestview  Drive 
Greenwood  IN  46142 


Have  you  ever  wondered  what  kind  of 
activity  occurs  on  the  %  meter  band? 
I  suppose  you've  been  curious,  like  many 
others,  but  not  sufficiently  so  to  go  to  the 
trouble  of  whipping  up  a  converter  or 
receiver  to  find  out.  Well,  here  is  an 
extremely  simple  circuit  which  will  allow 
you  to  determine  if  you  would  like  to  go 
to  the  expense  and  trouble. 

Figure  1  shows  the  schematic  of  a 
simple  transistorized  superregenerative 
receiver  which  will  work  easily  at  420-450 
MHz.  This  circuit  provides  exceptional 
sensitivity.  If  your  hearing  is  good,  you 
may  connect  a  pair  of  earphones  directly 
to  the  circuit,  although  the  level  of  audio  is 
quite  low.  The  more  ambitious  may,  of 
course,  build  up  a  small  audio  amplifier, 
borrow  one  from  an  old  transistor  radio,  or 
use  an  RCA  CA3020  integrated  circuit 
audio  amplifier. 

The  transistor  used  is  a  relatively  new 
device  from  Fairchild  —a  2N4916,  which 
costs  less  than  a  dollar.  This  transistor  is 
rearing  its  head  as  an  excellent  low-cost 
device  featuring  a  beta  of  over  150  at  450 


No  special  parts  have  been  used  and  the 
only  problem  area  may  be  the  choke  in  the 
audio  output  lead  (RFC2).  I  used  the 
secondary  of  a  driver  transformer  from  an 
old  transistor  radio.  The  value  of  induc- 
tance was  around  160  mH.  A  choke  closer 
to  30  mH  would  probably  be  better  but 
doesn't  appear  to  be  too  critical  in  this 
circuit. 

Several  liberties  were  taken  with  this 
circuit  that  may  or  may  not  appeal  to  you. 
Since  I  was  interested  in  only  one  fre- 
quency, a  "gimmick"  capacitor  (twisted 
leads)  was  used  to  tune  the  circuit  to  that 
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Fig,  1.  Schematic  diagram   of  the   Mighty    Mite 
superregenerative  receiver  for  the  3A  meter  band. 
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frequency.  This  also  alleviated  the  work 
involved  in  providing  an  insulated  shaft  for 
a  small  variable  capacitor.  Other  means  are 
available  for  tuning  this  simple  circuit,  such 
as  by  shading  L2.  This  would  provide  a 
means  of  covering  a  spread  of  frequencies 
but  would  make  the  receiver  more  complex 
mechanically;  and  since  I  wanted  to  keep  it 
simple,  no  attempts  were  made  along  these 
lines. 

Figure    2 A  shows  the   foil  side  of  the 
printed    circuit   board   and  2B  shows  the 
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Fig.  2,  Suggested  PC  board  layout  for  the 
receiver.  The  foil  side  is  shown  in  2 A  and  parts 
location  in  2B4  The  tank  coil  (L2)  is  also  made 
from  PC  material  and  shown  in  2C. 


component  side.  The  tank  coil,  L2?  was 
made  from  printed  circuit  board  and  its 
size  and  shape  is  shown  in  2C 

Again  to  keep  the  circuit  simple,  LI  and 
L2  are  both  soldered  to  the  foil  side  of  the 
board.  The  more  ambitious  builder  could 
make  slots  in  his  main  board  to  accept  L2, 
so  that  it  would  be  on  the  parts  side  of  the 


board.  L2  is  soldered  perpendicular  to  the 
main  board  with  the  foil  side  facing  LI. 

LI  consists  of  VA  turns  of  hookup  wire 
(3/16  in.  ID)  spaced  approximately  lA  in, 
from  L2  and  parallel  with  it. 

CI  is  a  gimmick  capacitor  made  from 
two  %  in,  lengths  of  hookup  wire  and 
twisted  together.  This  provides  sufficient 
capacity  for  oscillation,  but  is  still  small 
enough  not  to  lower  the  frequency  of  the 
tank  too  far. 

As  mentioned  previously,  C2  is  also  a 
gimmick  capacitor,  only  in  this  case  it 
consisted  of  two  3V2  in.  lengths  of  hookup 
wire  twisted  to  achieve  the  frequency  of 
interest.  If  you  take  this  approach,  you 
might  try  shorter  lengths  (such  as  lh  in  J 
and  try  various  fixed  capacitors,  starting  at 
about  1  pF,  The  total  capacity  required 
depends  on  several  items  such  as  output 
capacity  of  the  transistor  used,  feedback 
capacity,  and  closeness  of  L2  to  the  box 
used  to  mount  the  circuit  board.  In  my 
case,  no  box  was  used,  so  this  factor  hasn't 
entered  into  the  design  as  yet.  If  you  do 
place  this  circuit  in  a  box,  just  remember 
to  make  the  box  as  large  as  possible  to 
keep  the  sides  away  from  L2. 

RFC1  consists  of  4V4  turns  of  16  AWG 
enamel  wire  wound  on  a  lA  in,  slug  using  an 
AM  oscillator  coil  from  an  old  transistor 
radio. 

After  the  circuit  is  built,  connect  a  pair 
of  earphones  or  an  audio  amplifier  and 
apply  power.  If  no  hiss  is  heard,  slowly 
adjust  the  potentiometer  until  the  hiss  is 
heard.  The  most  sensitive  position  is  where 
oscillations  just  occur.  Try  adjusting  the 
spacing  of  LI  and  L2  for  sensitivity  as  well. 
On  my  version,  a  10  jlxV  signal  could  be 
easily  detected  with  LI  about  a  foot  away, 
so  no  trouble  should  be  experienced  in 
detecting  a  signal- 
Due  to  the  small  size  and  relative  ease  of 
construction,  this  circuit  could  lend  itself 
to  a  432  MHz  transceiver  walkie-talkie. 

Although  this  circuit  won't  give  you  the 
results  of  a  multistage  converter,  at  least 
you  can  now  check  to  see  what's  happen- 
ing with  the  ATV  boys  inexpensively  and 
decide  whether  or  not  you  want  to  spend 
more  time  and  money  to  build  something 
better.  .  .  .  K9VXL  ■ 
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BUI  Hoisington  Kl  CLL 
Far  Over  Farm 
Peterborough  NH  03458 


It  works  out  to  $12.50  a  quart, 
and  features  low-cost  tubes, 
no  screen  voltage,  no  bias 
voltage,  no  blower. 


This  article  describes  a  final  rf  amplifier 
for  6  meters  that  will  put  out  nearly 
400  watts  on  CW  or  FM  telephony  (or  a 
good  quarter  kilowatt  out  on  AM  phone). 
In  case  you  or  your  buddy  haven't  a  pair  of 
811  As  lying  around,  you  can  buy  them 
new  for  only  $7,75  each.  With  only  two  of 
these  tubes,  a  couple  of  two-gang  balanced 
capacitors,  a  few  knobs  and  jacks,  and 
youVe  on  the  air.  And  it  can't  cost  you 
over  $25.  For  the  amplifier,  that  is.  Of 
course,  if  you  don't  have  a  husky  power 
supply  lying  around  the  costs  will  start  to 
mount  a  little. 
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+  1000  TO  ISOOV  MAX.f 
AT  346  mA 

(30  MHz   RATING.  REDUCE 
SLIGHTLY  FOR  SIX) 


E 


our 


300 
WATTS 
ON 
6  METERS 


Fig.  J,  There's  nothing  complicated  about  the 
half-gallon  6  meter  rig  as  this  simplified  ckcuit 
diagram  shows.  Put  1000V  on  the  centertap  of 
the  tank  circuit  and  she 'if  draw  almost  350  mA  at 
resonance. 

The  Main  Idea 

Filling  a  "one-of-a-kind"  contract 
recently  involving  construction  of  a  "radio 
frequency  power  supply"  which  called  for 
5  kV  (yes,  five  thousand  volts)  at  70  MHz 
to  be  used  in  ionization  work,  several 
things  came  to  my  mind  for  amateur 
homebrew  work.  Ruggedness,  simplicity, 
smooth  tuning,  and  low  cost  were  among 
these  thoughts,  and  when  I  finished,  it 
looked  and  acted  like  something  of  con- 
siderable interest  for  6  meter  hams. 

A  lot  of  fine  tubes  have  come  out  since 
the  81 1  As  appeared  some  25  years  ago;  but 
which  among  them  will  give  you  nearly 
400  watts  of  FM  output  for  $15  a  pair, 
newl  Also,  without  screen  voltage,  bias, 
blower,  or  screen  modulation? 

As  just  one  example  of  these  hard-to- 
beat  tubes  still  being  used  after  25  years, 
see  the  "1  kW  Economy  Linear  Amplifier" 
in  the  Radio  Handbook  (Editors  and 
Engineers,  Ltd,,  Indianapolis,  Ind.);  it  has 
four  8 1 1  As  in  parallel. 

The  Circuit 

shows  how  standard  and  sim- 
circuit  is.  Just  take  a  few 
as  noted  in  this  article,  and 
refer  to  Fig.  2  for  details.  One  of  the 
advantages  of  push-pull  circuitry  concerns 
the  almost  complete  absence  of  bypassing 
requirements  (just  C3,  4,  5,  and  6  on  the 
filament  leads),  You  can  bypass  the  grid 
and  plate  return  but  if  L2  and  L3  are  really 
centertapped  there  will  be  no  rf  on  those 
leads  anyway. 

Be  sure  to  keep  your  fingers  away  when 
operating.  Remember,  they  only  use 
1900V  even  at  Sing  Sing! 


Figure  1 
plified  the 
precautions 


Neutralization 

These  811 A  tubes  are  "old-fashioned" 
triodes  but  I  notice  a  lot  of  circuits  using 
them  in  the  latest  handbooks.  They  do 
require  proper  neutralization  to  work  good 
as  trouble-free  amplifiers  at  50  MHz  -  not 
critical  though,  just  the  proper  kind,  Since 
these  are  "zero-bias"  tubes,  you  can  apply 
500  to  1000  volts  on  the  plates  with  no 
external  bias  needed  and,  if  not  yet  neu- 
tralized, and  L2  and  L3  are  anywhere  near 
in  tune,  they  will  take  off  and  oscillate  in 
great  style  with  several  hundred  milliamps 
on  the  plate  meter.  This  you  don't  want; 
so,  using  considerable  care  and  a  long, 
insulated  handle,  vary  neutralizing  capaci- 
tors Cnl  and  Cn2  so  that  no  oscillations 
occur  when  L2  and  L3  are  resonated  back 
and  forth  across  the  band-  The  proper 
neutralizing  capacity  is  not  hard  to  find, 
but  be  sure  and  rock  CI  and  C2  all  over  the 
6  meter  band  while  adjusting  the  Cn 
capacitors.  The  grid-to-plate  capacitance 
CgP  for  the  8 1  1 A  is  listed  as  5,4  pF.  I  used 
high-voltage  10  pF  capacitors,  variable  — 
and  sure  enough,  the  dial  knobs  (which  are 
handy  for  logging  the  correct  spot  for 
neutralization)  ended  up  near  the  middle 
of  these  scales.  Once  neutralized ,  the  rig  can 
tune  all  over  the  6  meter  band  so  smooth  it 
seems  like  magic. 


PLATE  MITER 
0-500  mA 


1000  TO  1500 
9 


20  TO  40W 
INPUT 


I.5K 
10W 


$ 


GRID 
METER 

0-10O 


C1f  C2 

Cn 

T1 

C3,  C4,  C5,  C6 

L1 

L2 

L3 

L4 


Parts  List 

Bud  1557,  spaced  3/32  in. 

Bud,  6-plate  (-10  pF) 

6V  CT  at  10A 

.002,  1  kV 

1  or  2  turns  coupled  into  L2 

6  turns  (14  AWG),  %  In.  O.D. 

1/8  in.  copper  tube,  1  ¥2  in. 

O.D.,  6  turns 

1  or2  turns  link  (10or  12  AWG) 


Fig.  2.  This    complete   schematic   shows  all    the 
details  for  constructing  the  final,  and  gives  the 

information  necessary   to  include  proper  meter- 
ing. 
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SINGLE  BOLT 


RG-58/U 


USE  RG-B/U 
FOR  300  WATTS 
OUTPUT 


FIBER  GLASS 


USE  SAME  METHOD  FOR 
L3,THE  PLATE 
INDUCTANCE 


Fig,  3.  An  effective  semifixed  link  coupling 
method  can  be  obtained  with  the  link  mounted 
on  a  pivo table  piece  of  fiber  glass. 

Layout 

Being  a  fanatic  about  copper-clad  Bake- 
lite  (or  fiber  glass  if  you're  fussy),  for 
baseboard  use  in  experimental  work  with 
transistors,  I  tried  one  here  and  the  results 
were  equally  good.  The  lead  photo  shows 
the  layout  used,  which  works  fine,  either 
by  itself  or  bolted  on  a  chassis  when 
finished  and  in  a  cabinet  with  dials,  input 
and  output  jacks,  etc.  Be  sure  and  use  short 
copper  leads  for  all  the  rf  connectors  - 
especially  for  the  neutralizing  circuits  and 
plate  tuning  components  C2  and  L3. 

Actually,  with  push-pull  circuitry  you 
hardly  need  a  metallic  baseboard,  but  it 
does  allow  for  easy  construction  and 
grounding.  And  when  finished  you  can  bolt 
it  down  onto  a  chassis  without  change  in 
its  operation. 

The  two  flexible  couplings  on  the 
variable  capacitor  shafts  can  be  seen  in  the 
lead  photo.  These  allow  easy  placement  of 
the  shafts  into  the  back  of  the  Miilen  dials 
and  take  any  strain  out  of  misalignment. 

Filament  Leads 

1  used  10-gage  here  because  I  like  plenty 
of  voltage  on  the  filaments.  Be  sure  to 
mount  Tl,  which  should  have  at  least  a 
I0A  current  rating,  as  close  as  possible  to 
the  sockets.  Each  8 1  1 A  draws  4A,  which  is 
one  of  the  reasons  they  work  so  well. 
There  is  nothing  like  plenty  of  electron 
omission  for  action!  You  can  even  light  a 
20W  bulb  at  J 2  just  from  electrons  going 
over  to  the  plate  through  the  grid  with  the 
B+  lead  open!  You'll  also  find  up  to 
-400V  at  that  point,  due  to  those  same 
electrons  landing  there. 


Fig.  4.  This  photo  shows  how  a  complete  high- 
powered  transmitter  can  be  obtained  using  the 
simple  two-iriode  final. 

When  you  do  apply  the  regular  dc  plate 
voltage  of  some  1000  to  1200V  a  200W 
bulb  should  light  up  at  J2,  but  good. 

Link  Coupling 

As  usual,  with  good  tuned  circuits,  not 
much  coupling  is  needed.  One  or  two  turns 
about  halfway  in  will  do  the  job  when 
loaded  into  a  good  tuned-up  beam  antenna. 
Both  the  CI— L2  and  the  C2— L3  circuits 
handle  very  well,  with  no  jumps  or  odd 
spots.  You  will  find  that  overcoupling  to 
L2  shows  up  with  two-peak  tuning.  Move 
LI  further  out  of  L2  and  good  single-peak 
smooth  tuning  will  be  restored.  And,  once 
again,  be  sure  and  keep  your  cotton-pickin' 
fingers  off  those  coils.  We  don't  like  to  lose 
readers. 

Semifixed  coupling  links  can  be  used,  as 
shown  in  Fig.  3.  The  two  terminals  can  be 
mounted  on  a  movable  piece  of  linen-based 
or  fiber  glass  insulating  sheet,  and  fastened 
with  a  single  bolt  to  the  baseboard  for  easy 
adjustment  in  and  out  of  tuned  circuits  L2 
and  L3, 

The  lead  photo  shows  two  bolts  for 
mounting  LI  and  L4.  Suit  yourself  on  that. 
L4  should  use  fiber  glass  insulating  tubing, 
or  air  spacing.  Don't  forget  there's  plenty 
of  fire  in  L3!  Adjust  rf  output  link  L4  for  a 
slight  dip  in  plate  current  at  resonance, 
which  should  coincide  with  maximum  rf 
output.  If  you  apply  the  old-fashioned 
pencil  test  to  L3  when  unloaded,  be  sure  to 
fasten  the  pencil  to  a  long  wooden  handle 
first.  You're  dealing  with  over  half  a 
horsepower  there!  The  photo  of  Fig.  4 
shows  the  front  panel  used  on  my  job.  The 
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THE 

IC-2F 


COMES  HOME 


Yes,  you  can  enjoy  two  meter  FM  in  the  hamshack  using  the  IC-2F  with 
its  companion  AC  power  supply,  the  IC-3P.  It  is  specially  built  to  be  attached 
directly  to  the  IC-2F,  and  contains  a  built-in  discriminator  meter. 

Features  of  the  IC-2F:  All  solid  state  •  20  watts  in  •  6  channels  ♦  Auto- 
matic Protection  Circuit  for  final  amplifier  protection  •  Super  hot  receiver 
with  FET,  IC,  and  ceramic  filters  •  Beautifully  designed  in  side  and  out. 


For  more  information 
write 


Varitronics  Incorporated 

Arizona  Interstate  Industrial  Center 

2321  E.  University  Dr. 

Phoenix,  Arizona  85034 


Or  ask  your  dealer 


See  us  at  the  Burbank  Hamfest,  the  Pacific  SW  Convention, 
and  the  Eastern  FM  Convention,  ail  in  May. 


— 


Fig,  5.  A  Powerstai  control  on  the  power  supply 
for  the  author's  rig  permits  variable  voltage 
delivery  from  0  to  1:2  kV„ 

three  Millen  dials  axe  used  for  logging 
purposes;  two  of  them  tune  the  grid  and 
plate,  and  the  third  is  for  the  70  to  80  MHz 
oscillator  (which,  of  course,  is  unnecessary 
for  a  straight  rf  amplifier  as  described  in 
this  article). 

Power  Supply 

Inasmuch  as  the  81 1  As  are  25  years  old, 
I  had  to  dig  way  back  into  the  cellar  to 
come  up  with  a  collection  of  power  trans- 
formers, chokes,  866  rectifiers,  etc.  dating 
from  my  2  meter  kilowatt  days  in  the 
1946-1949  era.  Most  of  these  items  have 
increased  in  value  during  this  time,  and 
they  still  did  a  very  good  job  in  delivering 
some  400  watts  for  the  811As,  All  you 
need,  basically,  is  the  type  21  Powerstat 
knob  and  two  toggle  switches  on  the  front 
panel,  as  shown  in  the  photo  of  Fig,  5*  The 
Powerstat  controls  the  0-1.2  kV  of  the 
high  voltage  supply. 

If  you  need  to  build  such  a  high  voltage 
supply  you  will  have  to  dig  quite  a  bit 
through  handbooks  and  mail  order  cata- 
logs. RCA's  invaluable  "Transistor,  Thyris- 
tor,  and  Diode  Manual"  is  the  best  help  I 
found. 

In  the  bridge  rectifier  department,  the 
RCA  manual  has  the  "direct  replacement 
for  866  rectifier  tubes"  in  the  CR  275 
stack,  and  going  back  to  the  Allied  catalog 
you  can  find  its  price,  which  is  $22.  Or  you 
can  string  your  own  diodes  together  if  you 
want  some  savings  here, 

There  is  a  lot  of  talk  in  some  handbooks 
about  'TV  replacement  transformers"  for 
use  in  HV  supplies  and  with  the  silicon 
rectifier  stack  in  mind  I  spent  quite  a  bit 


more  time  browsing  through  the  catalogs, 
again  with  only  medium  results.  Prices  for 
anything  approaching  500W  run  from  a 
low  of  $18  to  up  around  S50  for  trans- 
formers that  will  give  1500V  at  400  to  500 
mA.  Most  manufacturers  seem  unable  to 
decide  on  what  they  do  want  to  offer  to 
customers.  Guess  Til  have  to  make  an 
investigation  into  this  matter, 

The  New  Look  In  Power  Supplies 

This  trend  seems  to  me  a  mixture  of 
striving  for  less  weight,  size,  and  cost,  and 
at  the  same  time  trying  to  keep  "within 
reason11  on  the  side  of  reliability  and 
safety.  You  will  have  to  be  your  own  judge 
as  to  the  results. 

For  example,  voltage  doublers  are  used 
to  get  2  kV  from  a  1  kV  transformer  and 
you  are  flatly  invited  to  "try  the  trans- 
former out  and  see  if  the  center  windings 
to  core  insulation  breaks  down"  under  the 
not-designed-for  high  voltage.  At  least  you 
are  warned!  Further,  six  electrolytic  capa- 
citors are  strung  in  series  to  make  up  a  2.5 
kV  capacitor,  and  the  bleeder  resistors  are 
composed  of  the  series  balancing  resistors 
used  across  each  capacitor  in  this  lethal 
device.  This  one  can  really  buy  the  farm 
for  you  with  its  10-second  discharge  time! 
Once  again,  however,  you  are  warned 
about  it. 

Modulation 

The  amplifier  shown  here  can  be  set  up 
for  any  of  four  modulation  methods:  AM, 
linear,  FM,  and  SSB.  There  aren't  any 
screens  to  worry  about  and  the  tubes  are 
zero  bias,  so  it's  easy  to  plan  for.  Once 
again,  suit  yourself  on  the  mode  used.  Oh 
yes,  it  works  great  on  CW  also. 

Homebrew  Power  Considerations 

As  a  parting  comment,  I  would  say  that 
this  whole  question  of  rf  power,  dc  power, 
and  cost  to  produce  them  needs  looking 
into.  Even  more  so  on  2  meters  because  of 
the  tubes,  the  811  As,  not  being  recom- 
mended on  144  MHz.  There  is  a  tremen- 
dous shortage  of  low-cost,  high  power 
triodes  for  2  meters!  The  4X250s  work 
good  and  put  out  real  fire,  but  you  start  in 
with  $35  and  then  have  to  set  up  a 
continuous  blower  and  "chimney,"  a  fancy 
socket,  a  screen  supply,  and  a  bias  supply* 

.  ..KiCLL" 
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LABORATORY  OOALITV-POPOLAR  PRICE 

-ADDIO  SIGNAL  GENERATOR 


Range  10-100  kHz 


Measuring  only  7%"  x  3%"  x  3%",  and  weighing  slightly  under 
2  pounds,  the  Sansei  6803  Mini-Generator  is  a  completely  solid- 
state  sine  and  squarewave  instrument  of  unusually  high  quality. 
Especially  suitable  for  field  engineers,  broadcast  stations,  and 
government  agencies,  this  little  beauty  is  winning  favor  among  our 
ham  fraternity  as  well. 

Of  Wein  bridge  design,  using  an  FET  oscillator  with  both  a 
thermistor  and  copious  amounts  of  inverse  feedback,  the  output  is 
maintained  at  minimum  distortion  and  constant  level  (less  than 
0.3%  for  the  range  200  Hz-100  kHz  with  less  than  0.8%  between 
10  and  200  Hz).  A  stabilized  power  supply  (100-120  VAC  50/60 
Hz  input)  is  held  to  0.1%  against  incoming  fluctuations. 

Squarewave  risetime  is  only  0.2  jus  —  the  output  impedance  is 
600fi  ±  1Q0£2  unbalanced.  This  beautifully  built  miniature  instru- 
ment can  be  of  incalculable  value  to  audio  buffs,  technicians,  and 
even  those  of  us  on  sideband  who  want  proper  measurements. 
Shipped  postpaid  in  U.S.  and  Canada:  only  $75.00. 


HERBERT  W  GORDON  COMPANY 

HELPING   HAMS  TO  HELP  THEMSELVES 
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a  high  performance 

POWER  SUPPLY 

using  an  IC 
voltage  regulator 
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Gary  V.  Fay  K0ECF/7 

Motorola  Semiconductor  Products  In  a 

Phoenix  AZ 


Introduction 

The  function  of  a  dc  voltage  regulator  is 
to  maintain  a  ripple-free  output  volt- 
age that  remains  constant  in  value,  inde- 
pendent of  changes  in  input  voltage,  load 
impedance,  and  temperature.  A  complex 
circuit  must  be  used  in  order  to  construct  a 
regulator  that  provides  excellent  regula- 
tion, fast  response  time,  low  output  ripple, 
low  output  impedance,  transient-free  out- 
put, remote  voltage  sensing,  and  current 
limiting.  Also,  the  number  of  components 
necessary  makes  the  constructed  circuit 
occupy  a  relatively  large  volume  if  discrete 
components  are  used.  However,  a  complex 
regulator  exhibiting  good  regulation  can  be 
constructed  as  an  inexpensive  integrated 
circuit  and  assembled  into  a  package  that 
occupies  a  very  small  space*  The  Motorola 
MC1460R  monolithic  voltage  regulator  is 
such  a  circuit;  it  is  packaged  in  a  single 
9-pin  TO-66  case,  yet  can  supply  an  output 
current  of  500  mA  with  no  external 
semiconductors.  This  device  can  reduce  the 
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parts  count  and  the  volume  required  for  a 
regulator  while  maintaining  excellent  oper- 
ating characteristics  and  low  cost  ($5.25  to 
So. 25). 

The  MCI 460 R  can  be  combined  with  a 
small  etched  circuit  board  to  form  a 
complete,  well  regulated  power  supply  that 
can  be  built  in  a  space  not  much  larger 
than  that  required  for  the  power  trans- 
former and  filter  alone.  The  MCR1460R  is 
designed  for  input  voltages  up  to  20V;  for 
higher  voltages,  the  MC1461R  is  identical 
except  that  it  is  useful  up  to  35V. 

Circuit  Operation 

The  MC1460R  is  basically  a  series-pass 
regulator  with  access  to  the  internal  ampli- 
fiers. A  discrete  representation  of  the 
MC1460R  circuit  is  shown  in  Fig,  1,  with  a 
complete  regulating  circuit  shown  in  Fig.2, 
The  series-pass  transistor  is  the  output 
device  of  a  Darlington  circuit  driven  by  the 
control  differential  amplifier.  The  dc  refer- 
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Fig,  i  Schematic   of  MC1460R   integrated-circuit  regulator. 


enee  to  the  control  differential  amplifier  is 
provided  by  an  internal  series  regulator. 
The  reference  input  to  the  internal  regula- 
tor is  derived  from  a  zener  which  is 
buffered  by  a  transistor  amplifier.  This 
voltage  is  divided  by  a  series  resistor -diode 
string.  The  output  voltage  of  the  internal 
regulator,  which  appears  at  pin  9,  is  deter- 
mined by  resistors  R2  and .  R3  (Fig. 2), 
connected  between  pins  9  and  8,  and  pin  8 
and  ground.  Pin  9  is  then  connected  to  pin 
6    to    provide   a  reference   to   the   control 

differential  amplifier.  The  other  input  to 
the  control  differential  amplifier  (pin  5)  is 
tied  directly  to  the  output.  Thus  the  main 
control  amplifier  is  operated  with  unity 
gain  to  provide  optimum  ac  and  dc  perfor- 
mance and  the  output  voltage  of  the  main 


regulator  is  equal  to  that  of  the  internal 
regulator. 

By  connecting  a  resistor  from  pin  1  to 
pin  4  (in  series  with  the  load),  the  output 
current  can  be  sensed  and  limited.  This 
occurs  when  the  voltage  across  R4  is  large 
enough  to  forward-bias  the  internal  diode 
string.  Since  two  of  the  diodes  compensate 
for  the  base— emitter  drops  of  the  outpul 
transistors,  a  voltage  equal  to  one  diode 
drop  is  sufficient  for  this  to  occur.  When 
this  happens,  base  current  drive  to  the 
output  Darlington  transistors  is  diverted 
through  the  diodes.  An  equilibrium  is 
reached  which  provides  just  enough  base 
current  to  forward  bias  the  diode  string. 
Due  to  the  large  amount  of  feedback  used 
in   the   main    control   amplifier,  the  tran- 


Fig.  2  Regulated  power  supply  using  intergrated  circuit  voltage  regulator. 
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Front  and  back  views  of  etchedcircuit  board  used   for  IC  regulator. 


sit  ion   from  voltage  regulation   to  current 
limitation  is  very  sharp. 

Construction 

All  of  the  parts  for  the  regulator  in  Fig. 
2  except  the  power  transformer,  bridge 
rectifier,  and  filter  capacitor  can  be  placed 
on  the  etched  circuit  board  shown  in  Fig  J, 


Fig.  3.  Etched-circuit  board  used  for  regulator. 
Available  for  $1,25  from  Project  Supply  Co.t  P.O. 
Box  555,  Tempe  AZ  85281. 


The    board    is    available    for    $1:25    from 
Project  Supply  Co.,  P.O.  Box  555,  Tempe 


AZ  85821f  This  provides  a  convenient  way 
to  construct  an  operating  circuit  and  also 
controls  the  lead  dress  used  in  construc- 
tion. This  will  minimize  possible  parasitic 
oscillations  that  may  occur  due  to  phase 
shift  from  reactive  elements.  The  high  gain 
and  wide  frequency  response  of  the  mono- 
lithic regulator  makes  this  a  problem  at 
frequencies  up  to  60  MHz,  so  even  stray 
wiring  capacitance  can  cause  oscillation. 
Thus,  high  frequency  construction  prac- 
tices are  necessary  to  prevent  oscillation 
possibilities. 

The  MC1460R  must  be  mounted  on  a 
heatsink  for  high  power  dissipation.  In  this 
case,  the  passive  components  are  mounted 
on  the  copper  side  of  the  board.  The 
heatsink  must  be  spaced  away  from  the 
board  to  prevent  shorting  to  the  leads  of 
the  components  which  project  through  the 
board.  A  suitable  sink  is  the  Thermalloy 
6168.  Silicone  grease  should  be  used 
between  the  IC  and  the  heatsink  for  best 
heat  dissipation,  and  insulation  should  be 
used  on  all  leads  to  prevent  shorting  to  the 
heatsink. 
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Figm  4t  Output   voltage   vs   load  current  at  20V 
input, 


Output  Regulation 

The  curves  of  Fig.4  show  that  excellent 
voltage     or     current    regulation     can    be 

obtained  with  the  assembled  circuit.  No 
heatsink  was  used  for  these  curves.  For  the 
regulator  used,  the  output  voltage  varied 
only  2  mV  for  the  5V  setting  from  1  to 
120  mA  of  load  current,  which  cor- 
responds to  a  load  regulation  of  0.04%. 
Less  than  10  mV  of  change  in  the  output 
voltage  could  be  observed  for  the  10V 
output  with  up  to  130  mA  output  current, 
which  is  less  than  0.1%  load  regulation. 
This  performance  results  from  the  com- 
bined effects  of  output  impedance  and 
junction  heating.  The  effect  of  output 
impedance  tends  to  make  the  output  volt- 
age fall  while  junction  heating  effects  from 
increasing  load  current  tend  to  make  the 
output  voltage  rise. 

The  high  gain  of  the  MC1460R  makes 
the  transition  region  between  the  voltage- 
and  current-regulating  modes  very  small 
and  the  current-limiting  region  very  sharp. 
Thus,  from  9.99  to  OV  output,  the  current 
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varies  by  only  3  mA  from  its  limiting  value 
of  150  mA. 

Input  Regulation 

The  dc  input  regulation  characteristics 
are  shown  in  Fig,  5  for  load  currents  of  1, 

50,  and  100  mA  for  both  10  and  5V 
output.  Again  junction  heating  effects  are 
present  and  result  in  the  0.01%/V  regula- 
tion shown.  The  ac  input  regulation, 
although  not  shown,  is  typically  0.003%/V. 
The  minimum  input— output  voltage 
differential  for  the  MCI 460  is  3V.  Thus, 
when  the  output  is  set  for  10  V,  the 
required  input  is  10V  plus  3.0V,  or  13.0V. 
For  5  V  output,  the  minimum  input  - 
output  voltage  requirement  would  give  an 
input  voltage  of  8.0  V.  However,  the 
minimum  input  voltage  for  proper  oper- 
ation of  the  MC1460R  is  8.5V?  and  this 
would  be  the  required  input  voltage  for 
anything  less  than  5.5V  output* 

Power  Dissipation  Limitations 

When  the  input  voltage  is  at  the  maxi- 
mum rated  input  of  20V  and  the  output  is 
shorted,  the  regulator  must  withstand  this 
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voltage  and  supply  the  short-circuit  current 
/5C,  which  is  itself  set  by  R4  according  to 
the  following  formula: 

0,5V 


R4  = 


max  output  current 


Fig,  5.  Output  voltage  vs  input  voltage  at  various 
load  currents. 


For  example,  with  an  R4  of  3.312,  Isc 
will  be  150  mA.  For  20V  in,  0V  out,  this 
gives  a  power  dissipation  of  3W.  Therefore, 
the  package  would  have  to  be  mounted  on 
a  heatsink.  The  amount  of  heatsink  area 
required  depends  on  the  ambient  tempera- 
ture and  in  this  example  would  have  to  be 
enough  to  keep  the  case  below  a  tem- 
perature of  127°C. 

Output  Voltage  Adjustment 

The  output  voltage  is  set  by  the  values 
of  resistors  R2  and  R3.  The  voltage  at  pin 
8  is  typically  3.5V.  To  minimize  the 
loading  effect  due  to  base  current  on  the 
voltage  at  pin  8,  a  current  of  about  0.5  mA 
is  required  through  resistor  R3;  thus,  its 
value  should  be  about  6.8  kH.  Although  a 
low  temperature  coefficient  is  not  required 
for  these  resistors,  the  same  temperature 
coefficient  is  necessary  to  keep  the  ratio 
independent  of  temperature  so  that  the 
output  voltage  is  constant  over  tempera- 
ture. 

Shutdown  Control 

Both  the  MCI 460 R  and  the  load  cur- 
rent can  be  turned  off  (or  "shut  down") 
via  the  shutdown  control  at  pin  2.  Under 
this  condition  the  output  voltage  drops  to 
almost  zero,  allowing  only  a  few  micro- 
amperes to  pass  through  the  load,  The 
shutdown  control  voltage  can  be  provided 
by  any  saturated  logic  such  as  DTL,  RTL, 
TTL,  etc.  If  shutdown  is  not  necessary,  pin 
2  should  be  grounded  to  prevent  spurious 
signals  and  inadvertent  connections  from 
shutting  down  the  regulator. 

Conclusion 

The  basic  MC1460R  integrated  circuit 
voltage   regulator   is  seen    to   be  a  useful 

component  which  operates  with  a  mini- 
mum of  external  components  and  without 
the  need  for  external  semiconductors.  The 
outstanding  performance  achieved  by  the 
regulator  can  be  obtained  at  a  relatively 
low  cost, 
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Note  that  in  the  above  examples,  only  one  depress* 

release  cycle  of  the  dot  and  dash   keys  is  required. 

Ail  letters,  numbers  and  punctuation  marks  may  be 
generated   using  variations   of  this  technique. 


PPD.    CONT,    U.S.A. 

From    Distributor  or 
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ORD,  Inc.: 


3201   HANDLEY  EDERVILLE  RD. 


FORT  WORTH,  TEXAS  76118 
817  /    268-1611 


Soldering  Gun  Tip... 


Steve  Harrison  WB6PKA 

27978  Beechgate  Dr. 

Palos  Verdes  Peninsula  CA  90274 


73  Magazine  carried  a  little  tip  in  the 
July  1969  issue  for  prolonging  the  life  of 
the  standard  soldering  gun  tip  (no  pun 
intended).  The  method  described  involved 
heating  a  regular  copper  tip  with  a  propane 
torch  and  tinning  the  copper  tip  with  silver 
solder.  This  method  is  good,  but  it  seems 
to  be  a  heck  of  a  lot  of  work  to  prolong 
the  life  of  a  little  piece  of  copper  wire. 
Most  of  us  have  found  that  a  little  piece  of 
14-gage  common  copper  housewtre  wiU 
replace  the  half-dollar  tip  for  the  guns  that 
are  bought.  Why  not  go  one  step  further 
and,  instead  of  using  copper  wire,  use  the 
silver-plated  grid  tuning  lines  from  the  final 
of  the  common  surplus  522  VHF  trans- 
ceiver?   Many    of    us   experimenters   have 


such  units  kicking  around  in  the  basement 
that  have  been  cannibalized  for  parts,  and 
if  the  grid  lines  are  still  there,  they  can  be 
put  to  immediate  and  good  use. 

Other  sources  of  silver-plated  wire  pro- 
bably come  to  your  mind  as  you  think  of 
the  522,  and  as  long  as  the  wire  will  fit  into 
the  gunt  the  wire  will  work.  If  you  will  just 
take  it  easy  and  let  your  gun  cool  off  a 
little  now  and  then,  the  gun  just  might  last 
as  long  as  your  new  tip! 

.  .  .  WB6PKA  ■ 


Reference: 

Make  Your  Soldering  Gun  Tip  Last  Longer,  by 
William  P.  Turner,  WA0ABL  73  Mag.  July  1969, 
Paec  127, 
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As  me  of  the  world's  DX  population 
know  there  have  been  many  attempts 
U  t  permission  to  operate  from  Zanzibar 
and  its  islands.  Zanzibar  is  composed  of 
Latham  Is.  or  Fungu  Kizimkazi,  a  bird 
sanctuary  southeast  of  the  main  island  of 
Zanzibar  and  Pemba  Island  to  the  north- 
northeast  of  the  main  island  of  Zanzibar; 
also  included  axe  the  islands  of  the 
Zanzibar  Channel  from  Pemba  in  the  north 
to  kizimkazi  or  Latham  in  the  south. 

There  has  been  a  long  pursuit  for  per- 
mission to  operate,  which  started  in 
January  1 96c>  and  proved  fruitless  as  no 
replies  or  acknowledgment  to  any  cor- 
respondence were  ever  received.  In  Sept. 
1969  I  approached  Bill  5H3KJ,  on  the 
matter  as  we  had  been  friends  for  about  a 
year  and  I  had  by  this  time  also  learned  the 
int ricaci       T  pre       lure  of  the  country  and 


its  people.  So,  after  several  discussions  J 
decided  to  write  to  the  office  of  the  first 
vice  president  which  is  also  the  office  of 
the  president  of  Zanzibar.  (To  be  noted: 
Zanzibar  is  completely  autonomous  within 
the  union  of  Tanzania.)  Once  again  tl 
long  wait  began.  Early  in  M)70  1  learned 
that  people  were  asking  friends  about  me 
so  I  figured  another  security  check  was 
being  made  similar  to  the  to  the  initial  one 
upon  my  first  request  to  operate  in 
Tanzania  in  July  1968;  It  was  this  which 
prompted  me  to  start  things  moving  again, 
knowing  that  in  six  to  eight  weeks  I  would 
have  an  answer,  So  Bill  and  I  started 
planning  the  final  details  in  late  January, 
projecting  the  operation  for  the  last  week- 
end in  February,  1  chose  Latham  or 
Kizimkazi  after  research  showed  it  to  be  a 
bird  sanctuary  (with  no  habitation,  which 


Garth  Hamilton  5H31 
Bok  717  STN  ,rQ"  jM 
Toronto  29        n 


leant  no  customs  and  immigration  for- 
malities). Bill  made  arrangements  tor  a 
friend  to  use  his  boat  and  service;  as 
skipper  in  return  for  cost  and  fuel  for  the 
boat  -  he  also  arranged  the  rental  of  the 
Honda  E30Q  and  E800  generators  which 
we  used.  Also  from  Bill  came  the  mast 
stays,  and  stacks  for  the  TA33jr.  As  my 
transceiver  was  in  poor  shape  due  to  weak 
tubes,  I  started  scrounging  for  new  ones. 
K3RLY  supplied  the  tubes  and  W5KUC 
provided  the  vertical,  with  WA5REU  pay- 
ing the  air  freight  out.  So  by  mid-February 
sverylhing     was     moving    smoothly.    The 

tubes  arrived  and  G3RIR  helped  Bill  and  I 
get  his  rig  realigned  along  with  our  own  as 

all   three  rigs  would  be  going  on  the  trip 
(but   not   G3RIR.  hadn't   a  license 

yet). 

On  schedule  nine  days  before  we  were 


to  go  came  the  long-awaited  letter  giving 
permission  to  operate  from  Zanzibar  pro- 
vided the  East  African  Posts  and  Telecoms 
had  licensed  us.  I  went  to  Nairobi  where 
5Z4KL  and  LW  had  revived  the  East 
African  Radio  Society's  TA33jr  from  a  pile 
of  junk  into  a  serviceable  antenna  on 
again.  Equipment  used  and  from  whom 
supplied  was  as  follows:  W5KUC  -  14 
AVQ;  RSEA-TA3jr:  G3R1R  HW100: 
5H3KJ  -  SB  100,  SB200  generators,  masts, 
and  gasoline;  and  5H3LV  modified 
HWIOG,  provided  camping  equipment, 
packing  containers,  and  misc. 

Thanks  to  our  QSL  managers,  W7VRO 
for  5H3KJ,  CanaD-X  VE30DX  for5H3LV 
for  their  continued  help  in  this  field.  The 
CanaD-X  group  are  partly  if  not  wholly 
accredited  with  getting  my  HWI00  and 
myself  on  the  air  on  SSB  during  my  leave 


Garth  (5H3LV)  and  Bill  (5H3KJ)  pose  in  the 
uniform  of  the  day  of  Fungu  Kizimkazi,  a 
Zanzibar  bird  sanctuary  isle  northeast  of  the 
main  island,  the  site  of  their  DXpedition* 
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Bill's  first  attempt  to  operate  10  and  15  meters 
had  to  he  abandoned  because  of  water  soaked 
components  in  the  rig. 

period  in  Canada  last  May.  Such  hams  as 
V  E  3  P  0  (  c  x  V  E3CKW  ) ,  VE 3D  LC\ 
VE3ACD,  VE3NE,  VE3HJ,  and  many 
others  across  Canada,  whose  calls  I  cannot 
recall,  became  responsible  indirectly  for 
tli is  operation  from  Zanzibar,  Also  W5RBO 
for  his  encouragement  and  financial  sup- 
port. 

Now  to  the  more  active  pari  which 
everyone  witnessed.  We  left  Bill's  at  about 
9:30  a. m-  with  all  the  gear  on  the  VW  roof 
and  back  seat  for  the  customs  jetty  where 
we  were  to  depart  at  0700  (GMT).  How- 
ever, the  boat  was  not  ready  and  it  was  not 
until  10:45  a.m.  that  we  got  the  boat  to 
the  wharf  and  loaded  it.  By  0800  we  were 
under  way  in  the  harbor  and  our  passage 
proved  very  quiet  and  comfortable  on  a 
smooth  sea. 

It  became  apparent  early  that  we  were 
not  making  the  speed  the  boat  was  capable 
of  and  were  informed  that  this  was  due  to 
the  weight  we  were  carrying.  We  arrived  at 
Kizimkazi  at  1200  already  two  hours  late. 


With  the  large  number  of  birds  on  the  island,  the 
tent  served  as  protection  from  more  than  merely 
falling  rain. 


By  1320  we  had  all  equipment  ashore.  One 
minor  mishap  occurred  during  the  first 
landing  when  Bill  and  I  were  not  quick 
enough  in  getting  the  boat  out  of  the  surf: 
one  wave  broke  over  our  stern,  getting  one 
packing  box  wet.  On  preliminary  inspec- 
tion the  equipment  seemed  to  have  escaped 
harm;  however,  later  we  learned  that  the 
circuit  boards  in  my  modified  HW100  had 
gotten  wet.  This  put  our  second  split- 
frequency  rig  out  of  commission  before  w 
started. 

By  1400  the  beam  was  up  and  Bill  was 
arranging  the  operating  positions  while  I 
got  the  vertical  up.  At  about  1430  we  had 
a  quick  snack  and  Bill  came  on  the  air  on 
15  meters.  This  is  where  I  discovered  the 
water!  When  1  got  the  other  HW100  out 
and  found  the  power  cord  from  the  dry  rig 
wouldn't  fit  the  water-logged  one  and  vice 
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Garth  roughs  it  by  setting  up  the  station  outdoors. 


versa,  we  were  in  trouble.  1  informed  Bill 
who  QSYM  to  20m  at  1450,  and  I  started 
splicing  power  cables  to  get  the  station 
going.  By  1600  I  was  ready  and  Bill  went 
up  to  15m  again;  and  I  finally  started 
operating  transceive  on  20m. 

It  was  bad  right  from  the  start  as  1  could 
hear  stations  from  every  continent  calling 
and  not  pausing  long  enough  to  hear  who  I 
had  replied  to.  I  was  finally  forced  to  work 
from  lists  with  stations  on  each  continent 
taking  a  list  to  hold  for  me.  I  started  with 
the  W6s  with  5Z4KL  serving  as  "list 
master/*  A  DJ  started  a  list  for  Europe,  but 
by  1630  I  closed  down.  I  checked  the 
frequency  again  45  minutes  later  —  the 
racket  was  still  over  the  S9  mark.  How 
they  expected  to  work  me  under  those 
conditions  1  don't  know. 

I    believe    the    action    of    closing    the 


station  may  have  helped  Bill  out  when  he 
later  volunteered  to  reopen  on  15m  at 
1800.  at  which  time  I  started  operating 
split-frequency  on  20m  and  stayed  there 
until  the  band  shut  down  at  0530.  Maybe 
the  fact  that  the  15m  band  at  this  time  was 
not  open  to  so  many  places  at  once  made  it 
a  bit  easier  for  Bill  to  control  the  fre- 
quency. But  his  technique  of  frequently 
moving  and  his  expert  handling  of  contacts 
served  to  prove  what  a  first-class  operator 
he  is.  Bill  operated  15m  until  0230  when 
the  band  closed  an  unprecedented  3  hours 
after  that  band's  longest  recorded  opening 
previously  in  East  Africa. 

Bill  took  a  nap  while  I  made  the  final 
run  to  the  finish.  It  was  interrupted  when 
my  generator  ran  out  of  petrol  at  0530. 

A  few  people  felt  the  brunt  of  our  strife 
to   maintain   control  of  our  operating  fre- 


JULY    1970 


63 


quencies  when  they  refused  to  heed  warn- 
ings about  tailending  —  a  deplorable  yei 
increasingly  common  practice  —  and  calling 
oul  of  turn.  I  trust  these  people  now 
realize  that  such  tactics  don't  endear  them 
to  a  DX  station  and  least  of  all  a  expedi- 
tion, Some  of  these  practices  showed  up 
from  stations  I  least  expected  to  hear  them 
from. 

Some  very  sharp  teenage  hams  using 
180W  rigs  got  through  using  some  very 
diligent  operating  by  listening  to  ascertain 


just  how  much  of  the  band  I  was  spanning 
in  relation  to  what  [  said  I  was  covering 
{which  was  more  by  10  kHz  on  the  top 
side)  and  then  finding  a  clear  spot  to 
transmit  and  waiting  until  I  started  to  span 
near  their  frequency.  These  fellows  usually 
got  through  within  three  calls  while  some 
of  the  2  kW  wide-spaced  monobanders 
didn't  because  they  staged  a  howling  con- 
test on  the  bottom  few  kHz  of  the  band, 

The  transceiver  operators  also  had  a  few 

tricks   up  their  sleeves.  They   made  short 


Ready  to  go,  .  ,  The  boat  waits  off  $%oren 
generator,  rigsf  and  camping  equipment,  A 
cleanup  and  Kizimkazi  looks  as  if  it*h 
been  visited. 
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calls,  gave  their  reports,  and  mentioned 
they  were  transceive.  So  I  gave  them  an 
extra  second  to  find  me  again  before  1  gave 

their  report. 

As  some  of  you  may  know,  Bill 
(5H3KJ)  is  now  QRT  and  will  be  heard 
again  as  LA6GF.  Bill  has  been  a  very  active 
ham  with  over  270  countries  to  his  credit 
in  four  years  of  operating  here.  He  was  first 
licensed  in  1956  as  LA5GF.  I  (5H3LV) 
have  been  QRT  since  May  1  this  year,  after 
10  months  activity  on  SSB,  having  worked 
235  countries.  I  will  reappear  as  VE3HUP 


on  the  bands.  There  is  a  chance  Til  return 
to  this  DX  spot  for  a  further  two  years  but 
that  is  not  definite  at  this  time.  Since  I  am 
the  last  remaining  DXer  from  here,  I  shall 
look  forward  to  the  possibility  with  the 
added  incentive  of  being  the  only  author- 
ized operator  for  Zanzibar  at  this  time.  If  I 
should  return  I'll  be  looking  for  a  rotator 
for  my  station  quad  and  an  SB200  to  boost 
the  signal  some  more.  I  shall  also  endeavor 
to  have  an  1 8 AVQ  operating  at  about  50  ft 
to  see  if  I  can  do  something  with  the  40 
and  80  meter  bands.  ...5H3LV" 
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GUIDE 
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PART  ONE 

A 

STARTING 
POINT 


Following  up  the  tradition  we've  estab- 
lished in  our  two  previous  study 
courses  on  the  Advanced  Class  license  and 
the  Extra  Class  license,  we've  found  that 
it's  now  time  to  tackle  the  General/ 
Technician  classes.  Since  the  technical 
knowledge  required  for  both  the  General 
and  the  Technician  class  ticket  is  the  same, 
only  one  course  is  necessary, 

In  case  you  missed  the  earlier  courses 
(and  if  you  did,  contact  the  publisher 
immediately  with  cash  in  order  to  get  the 
collected  and  bound  versions  for  your 
reference  shelf),  here  is  how  we  go  about 
it: 

Unlike  other  "Q&A'*  publications  which 
provide  concise  answers  to  the  specific 
questions  which  the  FCC  includes  on  its 
published  "study  list1'  for  each  class  of 
amateur  license,  we  try  to  go  behind  the 
study-list  questions  and  examine  the  prin- 
ciples on  which  each  question  is  based. 

This  makes  it  much  more  difficult  to 
simply  memorize  our  answers  before  taking 


the  exam,  but  we  believe  the  advantages 
outweigh  this  disadvantage  (if  it  really  is 
one).  If  you  study  our  courses,  you'll  find 
that  you  can  still  answer  the  exam  ques- 
tions even  if  the  Commission  throws  you  a 
curve  (as  it  has  been  known  to  do)  and 
includes  questions  on  the  real  exam  which 
apparently  were  not  even  hinted  at  on  the 
study  list.  The  memorization  method 
won't  let  you  do  this. 

Because  we  go  so  much  deeper  than 
most  into  the  theory  behind  the  questions, 
we  must  handle  the  study  list  in  smaller 
bites.  In  the  past,  weVe  averaged  about  5 
questions  from  the  FCC  study  list  each 
month,  and  the  course  lasts  for  as  many 
months  as  are  necessary  to  cover  the 
material  adequately. 

In  this  course,  though,  we  don't  expect 
to  average  much  more  than  3  questions 
each  month  —  because  we  cannot  expect  a 
student  working  for  his  General  or  Tech* 
nician   ticket   to   have   as  much  technical 
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background  as  would  someone  already 
eligible  to  apply  for  the  Advanced  or  Extra 
Class  ticket.  Some  months  we  may  take 
more,  and  some  months  less  -  it  all  de- 
pends upon  the  questions,  and  the  amount 
of  background  necessary. 

In  this  initial  installment,  we've  got  to 
establish  a  starting  point  upon  which  to 
huild  all  the  rest.  We'll  do  so  by  discussing 
the  theory  behind  questions  27,  35,  36, 
and  37  from  the  FCC  study  list. 

The  questions,  as  published  in  FCC 
Bulletin  1035C,  are; 

27.  Define  Ohm's  Law.  How  does  it 
relate  to  resistive  and  reactive  im- 
pedance? 

35.  How  do  resistors  combine  in  parallel 
and  in  series  to  give  total  resistance? 
Capacitors?  Inductors? 

36.  How  does  voltage  division  occur 
across  series  connected  resistors? 
Capacitors?  Inductors? 

37.  What  does  it  mean  to  connect  cir- 
cuit elements  in  series?  In  parallel? 


has  developed,  if  we  can  explain  them 
adequately  in  simple  enough  terms.  To  do 
so,  we  must  rule  out  any  math  more 
complicated  than  arithmetic  and  from  time 
to  time  a  touch  of  the  simpler  parts  of 
algebra. 

When  we  complete  this  seemingly- 
impossible  answer,  we'll  move  on  to  ask 
"What  About  Alternating  Current?"  This 
will  give  us  an  opportunity  to  look  at 
different  ways  of  connecting  elements  in  a 
circuit,  as  well  as  at  the  different  types  of 
elements  themselves. 

Think  we  can  do  it?  Let's  dive  in  and 
find  out. 

What  Are  Current  and  Voltage?  To  find 
out  what  current,  voltage,  and  the  like  are, 
let's  go  all  the  way  back  to  the  beginning 
of  man's  studies  of  this  strange  thing  called 
"electricity." 

Since  ancient  times,  men  have  known 
that  some  materials  such  as  amber  and  later 
glass  have  the  ability  to  attract  light  objects 
to  themselves  under  some  conditions.  The 
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As  we  have  done  in  the  previous  license 
study  courses,  we'll  re-phrase  these  ques- 
tions into  new  ones  which  expand  to  cover 
the  theory  behind  the  FCCs  examples. 

Our  first  question,  which  is  ambitious 
enough  in  itself  to  fill  a  book  (and  many 
have  been  filled  with  not-too-informative 
answers  to  it),  will  be  "What  Are  Current 
and  Voltage?"  In  finding  answers  to  that, 
we'll  endeavor  to  give  an  accurate  defini- 
tion of  not  only  current  and  voltage,  but 
what  fields  and  waves  amount  to  and  how 
electricity  is  propagated. 

And  in  doing  so,  we'll  follow  our 
long-time  rule  and  ban  alt  higher  mathe- 
matics. To  paraphrase  Tom  Jefferson  et  al, 
we  hold  this  truth  to  be  self-evident:  That 
any  concept  formed  by  a  human  mind  can 
be  understood  by  any  other  human  mind, 
provided  only  that  the  concept  is  framed  in 
terms  of  other  ideas  the  student  already 
holds.  In  other  words,  you  don't  have  to  be 
a  genius  to  understand  the  ideas  a  genius 


magnet's  discovery  is  also  lost  in  the  mists 

of  prehistory.  But  until  the  middle  of  the 
18  th  Century,  both  "electricity"  and 
"magnetism"  smacked  of  magic.  Little  was 
really  known  about  either. 

In  1800,  though,  an  Italian  scientist 
named  Volta  invented  a  chemical  cell  or 
"voltaic  pile"  which  provided  a  constant 
source  of  electrical  energy.  Once  a  labor- 
atory source  of  electricity  was  available, 
many  investigators  turned  their  attention 
to  electricity  and  magnetism  —  and  during 
the  decade  from  1 820  to  1830  most  of  the 
basic  laws  of  electricity  were  discovered. 

Among  these  was  Oersted's  observation, 
in  1820,  that  any  flow  of  electricity  was 
accompanied  by  a  magnetic  field.  This 
observation  led  the  French  physicist  Andre 
Ampere  to  study  the  forces  which  resulted 
from  flowing  electricity,  and  Ampere  as  a 
result  classified  electrical  effects  into  "elec- 
trostatic"  force  and  "electrodynamic" 
motion,    which    he    also    called    "electric 
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tension"  and  "electric  current,"  "Electric 
tension"  (now  called  voltage,  for  Volta,  in 
this  country,  but  still  called  "tension"  in 
Great  Britain)  is  a  measure  of  electrostatic 
force.  Electric  current,  measured  in 
"amperes"  (after  Ampere),  is  a  measure  of 
electrodynamic  motion. 

Michael  Faraday  discovered,  in  1831  a 
that  motion  of  a  magnetic  field  would 
"induce"  a  flow  of  electric  current  in  a 
stationary  conductor.  This  completed  the 
symmetry  of  electrical  and  magnetic 
effects,  but  the  actual  manner  in  which 
electricity  and  magnetism  were  related 
remained  unknown. 

Many  ideas  were  put  forth,  but  none 
could  be  proved  to  actually  be  true.  The 
most  lasting,  probably,  of  these  ideas  in- 
volved the  "line  of  magnetic  flux,"  This 
"line"  survives  today  as  a  part  of  basic 
theory  as  taught  in  engineering  courses  - 
but  most  authorities  now  believe  the  line 
to  be  imaginary,  rather  than  an  actual 
thing. 

Since  the  work  of  Oersted,  Ampere,  and 
Faraday  (as  well  as  others  less  well- 
remembered)  had  made  the  relationships 
between  electricity  and  magnetism  ob- 
vious, many  investigators  attempted  to 
express  the  rules  of  the  relationships.  None 
succeeded  until  James  Clerk  Maxwell,  in 
1865,  published  his  "Dynamical  Theory  of 
the  Electromagnetic  Field. "  While  the 
theory  itself  has  not  yet  been  (and  pro- 
bably cannot  ever  be)  proven  beyond 
doubt,  it  has  successfully  predicted,  and 
continues  to  predict,  all  electromagnetic 
actions  within  its  intended  range,  and  is 
today  accepted  as  a  true  working  theory 

Maxwell's  Equations,  which  define  the 
theory  mathematically,  are  required  know- 
ledge for  any  electrical  engineer,  and  once 
they  are  understood  they  provide  adequate 
explanation  of  all  electromagnetic  effects 
yet  observed. 

The  actual  equations  are  not  simple. 
Maxwell  himself  required  20  separate  equa- 
tions in  20  variables  to  express  them.  Their 
reduction  by  later  workers  to  the  four 
Equations  taught  today  has  added  a  re- 
quirement for  knowledge  of  integral  cal- 
culus,   differential    equations,  and   vector 


analysis,  since  these  were  the  tools  used  to 
reduce  the  equations. 

The  theory,  taken  apart  from  the  Equa- 
tions, is  elegantly  simple,  though,  and  not 
too  difficult  to  understand  provided  we 
don't  ask  a  few  critical  questions  which  it 
cannot  give  us  answers  for.  It  begins  with  a 
single  assumption  -  that  the  space  around 
electric  or  magnetic  objects  contains  (to 
quote  Maxwell)  "matter  in  motion,  by 
which  the  observed  electromagnetic  pheno- 
mena are  produced/' 

From  this  assumption,  Maxwell  went  on 
to  define  "the  electromagnetic  field"  as 
being  "that  part  of  space  which  contains 
and  surrounds  bodies  in  electric  or  mag- 
netic conditions/'  He  was  careful  to  point 
out  that  this  could  be  as  complete  a 
vacuum  as  could  be  obtained  anywhere, 
but  that  there  would  always  be  ''enough  of 
matter  left  to  'receive  and  transmit  the 
undulations  of  light  and  heat." 

Because  the  transmission  of  light  and 
heat  was  not  greatly  changed  when  trans- 
parent objects  such  as  glass  were  substi- 
tuted for  the  best  available  vacuum,  he 
concluded  that  the  "undulations"  must  be 
occurring  in  some  form  of  matter  which 
was  not  directly  observable.  He  called  this 
unknown  form  of  matter  "an  aethereal 
substance/*  which  later  workers  shortened 
to  "the  aether"  or  "the  ether";  the  ques- 
tion whether  "the  aether"  exists  is  one 
which  Maxwell's  theory  cannot  answer, 
because  the  assumption  that  it  does  exist  is 
the  basis  on  which  the  theory  is  founded. 

Later  experiments  by  Michelson  and 
Morley  cast  doubts  upon  the  existence  of 
the  aether,  and  for  many  years  now  the 
label  "aether"  has  been  out  of  style. 
Today,  we  know  this  unknown  medium  as 
"the  space-time  continuum/'  but  for  our 
purposes  here  the  change  is  more  one  of 
name  than  of  basic  concept.  Therefore  we 
will  temporarily  ignore  the  work  of 
Michelson,  Morley,  and  Einstein,  and  for 
the  moment  think  only  in  terms  of 
Maxwell's  "aethereal  substance/'  By  doing 
so,  we  can  get  an  adequate  —  and 
accurate  —  picture  of  how  voltage,  current, 
and  charge  operate. 
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for  the  best  in  USED  FM 
communications  equipment 


Here  are  some  of  the  great  buys  at  Mann  . 

Motorola  Models 


•    • 


T53GAD 
T53GKT 

T  41G 

T44A6A 

P33AAM 

J44AAB 


2  Meter  Mobile  Unit  with  accessories,  50  watt  transmitter,  6/ 12V  Dynamotor  Powered 

in  15  inch  housing,  multi-channel  xrntr,  single  channel  rcvr  punched  for  two  channels,   $  85 

2  Meter  Mobile  Unit  with  accessories.  50  watt  transmitter*  12V  transistor  powered,  15" 
and  20"  housings  as  available:  Multi-channel  xmtr  or  two  xmtrs*  single  channel  rcvr 
punched  for  two  freq  $150 

6  Meter  Mobile  Unit  with  accessories*  25  watt  transmitter,  6/ 12V  vibrator  supply  in  10" 

housing,  single  freq  punched  for  two  freq $69 

450  MHz  Mobile  Unit  with  accessories,  18  watt  transmitter,  6/12V  vibrator  supply  in  15" 
housing,   single  freq   punched  for  two  freq                                                      ^V*  $    ^ 

2  Meter  Portable  with  mic  and  spkr.  5  watt  xmtr  with  dry  cell  pack,  less  batteries* 
weight  8  lbs,  single  frequency  $49 

450  MHz  Base  Station,  IS  watt  xmtr  m  19"  rack  weather  proof  housing,  117  VAC,  remote 
panel,  capable  of  repeater  operation , $115 
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Now  the  energy  communicated," 
wrote  Maxwell,  "must  have  formerly  ex- 
isted in  the  moving  medium."  He  based 
this  conclusion  on  the  observed  fact  that  a 
detectable  time  delay  exists  between  the 
energy's  departure  from  its  source  and  its 
arrival  at  its  destination.  He  then  borrowed 
knowledge  from  studies  of  the  familiar 
motion  of  objects,  to  conclude  that  while 
the  energy  was  in  the  unknown  medium,  it 
must  have  been  "half  in  the  form  of 
motion  of  the  medium,  and  half  in  the 
form  of  elastic  resilence." 

From  this  chain  of  reasoning,  he  drew 
the  conclusion  that  the  parts  of  the  un- 
known medium  "must  be  so  connected 
that  the  motion  of  one  part  depends 
somehow  upon  the  motion  of  all  the  rest/' 
and  at  the  same  time  "the  connections 
between  the  parts  must  be  capable  of 
elastic  yielding"  of  some  sort,  because 
otherwise  the  communication  of  motion 
from  one  part  to  any  other  would  not 
require  any  time  —  and  both  heat  and  light, 
though  fast,  do  not  travel  instantaneously. 

Maxwell  then  reworded  this  conclusion 
into  a  description  of  the   significant  pro- 


perties of  his  unknown  aethereal  medium; 
he  said  that  it  was  "capable  of  receiving 
and  storing  up  two  kinds  of  energy, 
namely,  the  'actual*  energy  depending  on 
the  motion  of  its  parts,  and  'potential* 
energy,  consisting  of  the  work  which  the 
medium  will  do  in  recovering  from  dis- 
placement in  virtue  of  its  elasticity/" 

These  two  kinds  of  energy,  "actual"  and 
"potential,"    correspond    exactly    to    the 

"kinetic  energy"  and  "potential  energy"  of 
ordinary  objects.  They  also,  as  it  happens, 

correspond  exactly  to  the  "electro- 
dynamic"  and  the  "electrostatic"  effects 
named  by  Ampere. 

The  equations  Maxwell  developed  pro- 
vide the  actual  descriptions  of  these  pro- 
perties, based  on  the  observations  reported 
by  earlier  investigators.  Engineers  need 
them.  They  are  not  necessary  for  an 
understanding  of  "how"  voltage,  current, 
and  charge  work. 

According  to  the  theory  as  developed 
by  Maxwell,  the  induction  of  current  in  a 
stationary  conductor  by  a  moving  magnet, 
or  in  a  conductor  moving  past  a  stationary 
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magnet,  is  a  result  of  the  same  force 
involved  in  transmission  of  motion  from 
one  part  of  the  medium  to  another,  It  is, 
then,  an  effect  of  "actual"  energy  as 
contrasted  to  "potential"  energy. 

If  the  conductor  does  not  form  a 
complete  circuit,  no  current  can  flow, 
instead,  a  voltage  or  potential  appears 
across  the  ends  of  the  circuit.  Should  the 
ireuit  be  completed,  current  will  flow  and 
the  voltage  will  vanish  -  but  so  long  as  the 
circuit  remains  open,  current  will  be  zero 
and  the  voltage  will  he  present. 

This   voltage   or  potential   represents  a 
transformation  of  energy  from  its  "actual 
state  of  motion  into  the  "potential*'  state 
of  storage, 

This  transformation  of  energy  from 
"actual"  to  "potential"  is  a  cornerstone  of 
Maxwell's  idea,  and  his  summation  of  it  is 
the  feature  which  gives  his  theory  its  great 
power  to  explain  and  predict  all  electro- 
magnetic effects. 

"The  propagation,"  he  wrote,  referring 
to  the  propagation  of  light  and  heat 
through  his  undefined  medium,  "consists 
in  the  continual  transformation  of  one  of 
these  forms  of  energy  into  the  other, 
alternately/1 

That  is.  he  conceived  of  the  trans- 
mission of  electromagnetic  energy  as  an 
endless  process  of  transforming  energy 
from  a  state  of  motion  to  a  state  of 
storage,  and  hack  to  motion. 

Figure  [  shows  how  you  can  illustrate 
this  principle  with  a  row  of  pennies  or 
other  coins,  by  lining  them  up  in  a  straight 
line  so  that  each  touches  its  neighbor  on 
either  side.  If  you  strike  the  penny  on  one 
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Fig.  1.  Simple  experiment  with  rows  of  coins 
illustrates  mo  tion-compression-mo  t  ion  cycle 
which  is  basis  of  both  electric  current  and 
magnetic  effects.  If  coins  are  lined  up  as  shown  at 
At  with  one  held  or  clamped  firmly,  and  line  is 
struck  end -on  by  another  coin,  coin  at  far  end  of 
line  will  move  off  of  line  but  those  in  between 
will  not  move  visibly.  Text  explains  why. 


end  with  another  coin,  and  if  the  motion 
of  the  "striker"  coin  is  in  line  with  the 
other  coins,  the  penny  at  the  other  end  will 
fly  off  the  line  but  none  of  those  in 
between  will  move  visibly. 

What  actually  happens  in  this  demon- 
stration is  this;  The  energy  of  motion  of 
the  "striker"  coin  compressed  the  first 
penny  by  a  microscopic  amount  at  the 
moment  of  impact.  As  soon  as  the  impact 
force  had  all  been  transformed  into  a 
compression,  then  nothing  was  holding  the 
first  penny  compressed,  so  it  sprang  back 
into  its  original  shape.  This  motion  of 
rebound,  in  its  turn,  compressed  the  penny 
next  to  it,  and  so  the  motion  was  carried 
down  the  line  of  coins,  one  penny  at  a 
time,  by  an  alternate  series  of  motions  and 
compressions. 

Exactly  the  same  sort  of  thing,  said 
Maxwell,  goes  on  to  produce  the  propaga- 
tion of  electromagnetic  energy.  And  since 
by  his  Iheory  every  "electric  or  magnetic 
body"  is  surrounded  by  his  aethereal 
medium,  and  present  theories  hold  that  all 
physical  matter  is  electric  in  nature,  it 
follows  that  electromagnetic  energy  can  be 
propagated  in  this  matter  throughout  all 
parts  of  space  which  are  occupied  by  any 
kind  of  physical  matter. 

Actual  physical  matter  divides  into  two 
broad  classes  known  as  "conductors"  and 
Insulators";  the  defining  property  which 
separates  these  classes  is  that  conductors 
permit  the  flow  of  electric  current  within 
themselves,  and  insulators  do  not. 

It  is  generally  believed  that  the  dif- 
ference depends  upon  molecular  and 
crystalline  structure,  and  thai  conductors 
contain  electrons  which  are  free  to  move 
anywhere  within  the  boundary  of  the 
conductor  without  restraint,  while  insu- 
lators have  few  or  no  "free"  electrons.  It  is 
important  to  keep  in  mind  that  these 
"free"  electrons  which  are  involved  in  the 
flow  of  electric  current  are  a  part  of  the 
conducting  material,  and  are  not  associated 
with  the  ^ethereal  substance"  which  pro- 
vides a  means  for  propagation  of  electro- 
magnetic energy. 

What  happens,  according  the  present 
theories,  is  that  the  energy  transformations 
going    on    in    the    "aethereal    substance" 
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impart  some  of  their  energy  to  the  free 
electrons.  The  exchange  is  two-way  in 
nature,  so  that  free  electrons  in  motion 
lose  some  of  their  energy  to  the  unknown 
medium.  We  say  that  such  energy  is  "lost 
by  radiation"  and  the  whole  point  of  a 
radio  transmitter  is  to  "lose"*  as  much 
energy  as  possible  by  radiation,  in  order  to 
communicate  over  long  distances. 

When  the  free  electrons  of  a  conductor 
receive  excess  energy,  they  move  in  the 
direction  indicated  by  the  energy.  Their 
motion  is,  as  we  shall  soon  see,  by  defini- 
tion the  flow  of  an  electric  current. 

If  the  conductor  forms  a  complete 
circuit,  the  free  electrons  can  move  inde- 
finitely in  the  same  direction  as  long  as 
they  maintain  their  energy.  The  energy  is 
gradually  lost,  however,  by  being  released 

back  to  "the  electromagnetic  field*'  and  by 
collision  with  "bound"  electrons  and  other 

atomic  particles  in  the  conductor. 

When  a  free  electron  approaches  a 
bound  electron,  the  bound  electron  is 
repelled  and  attempts  to  get  out  of  the 
way.  The  bound  electron,  though,  is  an 
integral  part  of  an  atom,  which  in  its  turn 
is  fixed  into  place  in  a  molecule,  and  it 
cannot  get  out  of  the  way  unless  the  whole 
molecule  moves.  To  move  a  molecule  takes 
energy,  and  molecular  motion  is  also 
known  by  the  more  common  name  "heat." 

This  transformation  of  electrical  energy 
of  motion  into  the  molecular  motion  of 
heat  is  called  "resistance/1  and  all  normal 
conductors  have  resistance  in  varying 
amounts. 

If  the  circuit  is  not  complete,  the 
electrons  can  move  only  a  limited  distance 
before  they  reach  a  boundary  which  stops 
their  motion.  The  motion-compression- 
motion  cycles  must  then  halt  in  a  state  of 
compression  or  "storage/* 

The  "storage**  of  energy  occurs  not  in 
the  conductor,  but  in  the  insulating 
medium  which  keeps  the  circuit  open. 
Although  the  electron  theory  of  matter 
was  still  several  decades  in  the  future  when 
Maxwell  developed  his  theory  of  fields,  he 
considered  that  "the  electricity**  in  each 
molecule  of  the  insulator  was  forced  to  one 
side  or  "displaced"  from  its  normal  posi- 
tion  by   the   "potential"   energy,  and  re- 


THE  BEST 

2  METER 

CONVERTER 


odei  407 

$39.95 

ppd. 


i 


144-146  MHi  lit.  28-30  MHi  out 
or  146-148  MHi  wrfrh  a  second  crystal 
Available  at  $4.95  each. 

A  full  description  of  this  fantastic  converter 
would  fill  this  page,  but  you  can  take  our  word 
for  it  (or  those  of  thousands  of  satisfied  users) 
that  it*s  the  best.  The  reason  is  simple— we  use 
three  RCA  dual  gate  MOSFETs,  one  bipolar, 
and  3  diodes  in  the  best  circuit  ever.  Still  not 
convinced?Then  send  for  our  free  catalog  and 
get  the  full  description,  plus  photos  and  even 
the  schematic. 

Can't  wait?Then  send  us  a  postal  money  order 
for  $39.95  and  we'll  rush  the  407  out  to  you. 
NOTE:  The  Model  407  is  also  available  in  any 
frequency   combination  up  to  450  MHz  {some 
at  higher  prices)  as  listed  in  our  catalog. 

•New  York  City  and  State  residents  add   local  sales  tax 

VANGUARD  LABS 

D«pt.  H,  194*23  Jamaica  Ave..  HolIJi,  N.Y.  11423 


RF  M 


IMETER.RFM-1 


Simplifies  construction  and  testing  of  solid  state 
circuits,  antennas  and  transmission  systems. 

-MEASURES^ 
1  mv  to  100  v  DC  ±3% 
1  mv  to  1  v  RF  TO  1  Ghz  ±5% 
VSWR  1.35  and  3.0  fs  to  2  Ghz 
0  to  60  Decibels 
Many  more  features  —Write  for  detailed  brochure 
RADIATION  DEVICES  CO. 
Box  8450,  Baltimore.  Maryland  21234 


DXERSJCAIM  HELPYOU- 

A  MAGAZINE  STRICTLY  FOR  DXERS  ! 
FROM  16  TO  24  PAGES  EACH  WEEK. 

Up  to  the  minute  DX  news  —  current  events, 
coming  events,  and  DX  info  in  depth.  Pictures 
and  stories  of  interest  to  only  DXers.  I  TELL 
YOU  WHEN  AND  WHERE  TO  LISTEN  FOR 
THAT  RARE  ONE. 

First  Class  mail  rates 
U.S.A.,  Canada  &  Mexico  $1  1,00 

Air  mail  to  above  $13.00 

Overseas  rates  upon  request. 

THE  DXERS  MAGAZINE 

(Gus  M.  Browning,  W4BPD) 
Rli  1,  Box  161  A,  Cordova,  S.C.  29039 


JULY    1970 


71 


mained  there  until  either  the  removal  of 
the  potential  energy,  or  the  completion  of 
a  conducting  circuit  around  the  insulator, 
permitted  the  displaced  electricity  to  re- 
sume its  normal  position. 

This  "displacement"  of  the  internal 
structure  of  an  insulator  under  pressure  of 
applied  voltage  is  what  we  now  call 
"charge/*  Since  the  electron  theory  was 
developed,  we  consider  that  the  dis- 
placement occurs  by  a  bunching  of  the 
electrons  within  the  insulating  material, 
and,  if  necessary,  a  physical  distortion  of 
the  material's  molecules  to  align  most  of 
the  electrons  on  one  side. 

We  measure  "charge"  by  a  unit  called 
the  "coulomb/*  which  is  approximately 
equal  to  the  displacement  of 
6,280J)0O,0Q0,00O,000;00O  electrons.  An 
insulator  which  has  one  coulomb  of  charge 
has  that  astronomical  number  of  electrons 
displaced  to  one  boundary,  we  believe. 
(But  no  one  has  yet  counted  them,  because 
the  electron  is  too  small  to  see  and  we 
cannot  locate  its  position  accurately  by 
any  means.) 

When  a  conductor  permits  the  potential 
energy  of  the  charge  to  convert  itself  back 
to  actual  energy  of  motion,  all  of  these 
electrons  return  to  their  normal  positions, 
and  we  call  the  resulting  flow  of  electrons  a 
"current,"  The  unit  of  current  is  the 
ampere,  and  one  definition  of  an  ampere  is 
a  flow  of  one  coulomb  of  charge  in  a  time 
of  one  second,  time.  Current  is  an  electro- 
DYNAMIC  effect,  while  charge  can  exist 
without  motion,  and  so  is  electroSTATIC 
in  nature. 

Charge  is  a  measure  of  quantity,  similar 
in  many  ways  to  the  "pint"  or  "gallon"  of 
liquid  measure,  A  given  amount  of  charge 
may,  if  released  from  its  static  state, 
produce  any  amount  of  current,  depending 
upon  how  long  the  flow  lasts  -  in  exactly 
the  same  way  that  a  gallon  of  water  may 
drip  through  a  tiny  hole  over  a  period  of 
hours,  or  may  be  emptied  by  overturning 
the  bucket  in  a  matter  of  a  fraction  of  a 
second. 

The  other  fundamental  electric  unit,  the 
volt,  is  a  measure  of  potential,  tension,  or 
pressure.  Though  the  volt  is  a  static  unit,  it 


is  like  the  ampere  in  that  one  coulomb  of 
charge  may  be  stored  at  any  voltage. 

What  determines  the  voltage  for  any 
given  quantity  of  charge  is  the  electrical 
capacity  of  the  insulator  in  which  the 
charge  is  stored.  "Electrical"  capacity  is 
not  quite  like  "physical"  capacity;  the 
thicker  the  insulator,  aH  other  things  re- 
maining equal,  the  smaller  its  electrical 
capacity,  but  the  greater  the  surface  area 
the  larger  the  electrical  capacity  will  be* 
This  comes  about  because  charge  is  stored 
onlv  at  the  boundaries  between  the  insu- 
lating  material  and  the  conductors.  The 
farther  apart  these  boundaries  are,  the 
more  pressure  is  required  to  keep  all 
electrons  displaced:  the  larger  the  area  of 
each  boundary,  the  more  room  for  charge. 

To  distinguish  between  physical  capa- 
city and  electrical  capacity,  we  call  electri- 
il  capacity  by  the  special  name  "capaci- 
tance". The  voltage  associated  with  any 
particular  amount  of  charge  depends  not 
only  on  the  amount  of  charge,  but  upon 
the  capacitance  in  which  the  charge  is 
stored.  The  unit  of  capacitance  is  the 
"farad",  for  Faraday,  and  one  definition  of 
a  farad  is  that  capacitance  which  will  store 
one  coulomb  of  charge  at  a  potential  of 
one  volt. 

Other  definitions  make  use  of  specified 
measurements  for  area,  separation  of  the 
surfaces,  and  kind  of  insulating  material,  so 
that  we  can  reverse  this  definition  of  a 
farad  and  make  it  a  definition  for  the 
volt  -  that  pressure  (or  the  potential 
energy)  of  one  coulomb  of  charge  stored  in 
a  one-farad  capacitor;  Two  coulombs  of 
charge  in  the  same  capacitor  would  pro- 
duce a  potential  of  two  volts,  and  so  forth. 

The  units  of  "charge"  and  "potential," 
then,  as  well  as  that  of  "capacitance," 
describe  electrostatic  effects  or  "static 
electricity,"  while  the  unit  of  "current" 
describes  an  electrodynamic  effect.  When  a 
circuit  includes  either  a  chemical  cell  or  a 
generator  which  converts  motion  to  electri- 
cal energy,  the  electrostatic  units  of 
potential  and  capacitance  may  still  take 
part  in  the  circuit,  but  the  flow  of  current 
is  the  essential  item. 

In  today's  world,  most  authorities  don*t 
use     Maxwell's    own    names    of    "actual 
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energy"  and  "potential  energy"  to  describe 
the  mo  t  ion-si  o  rage-mot  ion  cycles.  Instead, 
the  component  which  Maxwell  called 
-actual"  and  which  Ls  the  "motion"  part  of 
the  cycle  is  called  "the  magnetic  field"  and 
the  component  which  Maxwell  called 
"potential"  and  which  is  the  "storage"  or 
"displacement"  pari  of  the  cycle  is  known 
as  "ihe  electric  field." 

Hither  of  these  fields  can.  apparently, 
exist  apart  from  the  other  so  long  as  no 
mo i ion  is  introduced.  A  permanent  magnet 
has  its  own  magnetic  field,  but  if  it  is  at 
rest  no  electric  field  surrounds  it.  Similarly. 
a  charged  capacitor  contains  an  electric 
field,  but  if  no  current  is  permitted  to  flow 
no  magnetic  field  is  associated  with  it, 

Introduction  of  motion,  whether  it  is 
the  physical  motion  of  the  field  with 
respect  to  its  surroundings,  the  physical 
motion  of  the  surroundings  with  respect  to 
the  field,  or  the  electromagnetic  motion 
produced  by  providing  a  complete  circuit 
and  thus  permitting  discharge  of  an  electric 
field,  results  in  the  presence  of  both  kinds 
of  fields.  Whether  lire  motion  causes  the 
field  to  exist,  or  the  field  causes  the 
motion,  is  not  really  a  matter  worth 
worrying  about.  Sometimes  it  seems  to  he 
one  way.  sometimes  the  other,  and  in 
many  cases  nobody  can  determine  which  is 
cause  and  which  is  effect. 

At  this  point,  we  have  defined  "charge" 
as  the  displacement  of  a  specific  number  of 
electrons,  "capacitance"  in  terms  of 
physical  distances,  "current"  in  terms  of 
change  and  time,  and  "potential"  in  terms 
of  charge  and  capacitance. 

While  we  still  have  no  knowledge  of  the 
nature  of  that  "aethereal  medium"  which 
is  known  as  "the  electromagnetic  field"  - 
in  tact,  no  one  has  much  more  knowledge 
of  its  nature  than  that  set  forth  by  Maxwell 
in  his  original  description,  when  he  wrote 
that  the  electromagnetic  field  is  "that  part 
of  space  which  contains  and  surrounds 
bodies  in  electric  or  magnetic  condi- 
tions" we  do  have  an  explanation  of  a 
possible  means  by  which  voltage  and  cur- 
rent, are  produced  and  propagated. 

And,  as  i(  turns  out.  that's  all  we  really 
need  in  order  to  do  anything  we  desire  in 
electronics. 
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Now  that  we  know  more  than  we  really 
wanted  to  about  charge,  voltage,  current, 
and  capacitance,  let's  look  at  some  other 
factors  involved  in  the  flow  of  charge  or 
"electricity." 

Just  before  we  began  examining  the 
nature  of  voltage,  we  saw  in  passing  that  a 
given  amount  of  charge  may,  upon  being 
permitted  to  flow  from  a  static  state, 
produce  any  amount  of  current  depending 
upon  how  long  the  flow  lasts. 

At  that  time,  we  compared  it  to  the  tiny 
drip  of  a  gallon  of  water  which  might  take 
hours,  and  to  the  sudden  overturning  of  a 
gallon  bucket,  We  did  not,  however,  look 
for  the  factor  which  controls  how  long  a 
flow  of  current  may  last,  starting  from  a 
given  amount  of  charge. 

Such  a  factor  does  exist,  of  course,  and 

we've  already   made  its  acquaintance.  It's 

"resistance,"  caused  by  interaction  between 

free   and  bound  electrons  in  any  normal 

conductor. 

The  unit  of  resistance  is  the  "ohm,"  for 
Georg  Simon  Ohm,  who  first  formulated 
the  law  which  relates  voltage,  current,  and 
resistance.  Ohm's  Law  is  of  such  funda- 
mental importance  to  all  electrical  work 
that  it  comes  as  something  of  a  surprise  to 
discover  that  Ohm  formulated  the  rule 
simply  as  a  by-product  of  his  studies  into 
the  effects  of  heat  upon  resistance,  and  in 
his  original  description,  did  not  express  the 
law  in  the  formula  which  today  bears  his 
name.  The  familiar  formula  is  the  invention 
of  Maxwell,  who  included  the  law  as  one  of 
his  20  equations, 

We  saw,  when  looking  at  the  qualities 
which  separate  conducting  materials  from 
insulators,  that  conduction  is  accomplished 
by  "free"  electrons,  which  are  free  to 
migrate  from  place  to  place  as  contrasted 
to  "bound"  electrons  which  are  held  firmly 
in  place  in  an  atomic  structure.  We  also  saw 
in  that  study  that  free  electrons  always  lose 
some  of  their  energy  as  heat,  because  of 
interaction  between  free  and  bound  elec- 
trons. 

This  interaction  within  any  normal 
conductor  is  the  major  factor  limiting 
current  flow  within  that  material  It,  in 
turn,  depends  upon  the  number  of  free 
electrons    within    the    material,    which    is 


determined  by  both  the  material  itself  and 
by  the  physical  size  of  the  conductor. 
Different  materials  have  different  ratios  of 
free  to  bound  electrons,  and  the  larger  the 
conductor  the  more  free  electrons  will  be 
available  within  any  one  cross-section  of  it. 

The  more  free  electrons  a  material 
contains,  the  better  that  material  is  as  a 
conductor.  We  say  it  has  low  resistance. 
Silver  has  the  lowest  resistance  of  any 
normal  conductor,  but  copper  is  almost  as 
good  a  conductor  and  costs  considerably 
less.  For  this  reason,  copper  is  the  most 
widely    used    conductor. 

Some  materials  have  few  free  electrons, 
although  still  enough  to  be  classed  as 
conductors  rather  than  as  insulators.  The 
resistance  of  such  materials  is  high.  One 
such  material  is  carbon.  Another  is  the 
nickel-chromium  alloy  known  as  "ni- 
chrome". 

True  resistance,  or  "pure"  resistance  to 
use  a  jargon  term,  is  the  conversion  of 
electrical  energy  to  heat.  Many  effects 
other  than  true  resistance  can  also  cause 
energy  to  be  "lost"  from  a  circuit,  though, 
and  most  usually  these  effects  are  also 
known  as  "resistances."  One  example  is  the 
radiation  of  energy  from  a  circuit  such  as  a 
transmitting  antenna. 

The  difference  between  true  resistance 
and  these  other  effects  which  may  also  be 
labelled  as  "resistances"  is  that  true  resis- 
tance produces  heat  while  "imitation" 
resistance  does  not.  The  "radiation  resis- 
tance" of  an  antenna,  for  instance,  has  no 
heat  associated  with  it;  the  energy  is 
radiated  instead. 

In  a  complete  circuit  with  steady  cur- 
rent flow  -  a  "direct  current"  or  "DC" 
circuit  —  the  potential,  current,  and  resis- 
tance are  all  related  by  Ohm's  Law,  which 
states  that  the  potential  in  volts  is  equal  to 
the  product  of  the  current  in  amperes 
multiplied  by  the  resistance  in  ohms. 
Stated  in  its  most  familiar  form,  E  ■=  IR, 
where  E  is  voltage,  I  is  current  in  amperes, 
and  R  is  resistance  in  ohms. 

If  we  know  any  two  of  these  three 
quantities,  the  third  is  determined  by 
Ohm's  Law.  Using  high  school  algebra  we 
can  rearrange  the  formula  to  find  resistance 
if  voltage  and  current  are  known  (R  =  E/I), 
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or    current   if   voltage   and    resistance   are 
known  (I  =  E/R). 

A  number  of  memory  aids  have  been 
developed  to  help  students  remember 
Ohm's  Law.  One  used  by  our  staff  is  the 
simple  word  "ear/'  which  is  what  comes 
out  if  you  try  to  pronounce  UE-IR"  and 
consider  the  tt=s"  to  be  silent.  If  you're 
handy  at  algebra  this  is  all  you  need, 
because  it's  not  difficult  to  turn  the  for- 
mula around  into  the  other  two  versions. 


Fig,  2t  This  simple  picture  may  help  you  remem- 
ber Ohm's  Law.  E  stands  for  voltage,  I  for 
current,  and  R  for  resistance.  To  get  formula  for 
calculating  any  one  if  you  know  the  other  two, 
cover  the  unknown  and  the  picture  shows  you 
the  right  formula.  For  instance,  covering  R  gives 
E/L 

Another  involves  an  Eagle,  an  Indian, 
and  a  Rabbit,  The  Eagle  flying  above  the 
prairie  sees  both  the  Indian  and  the  Rabbit 
below  him,  so  E  =  IR.  To  the  Indian,  the 
Eagle  is  above  the  Rabbit;  I  =  E/R.  To  the 
Rabbit,  the  Eagle  is  above  the  Indian;  R  = 
E/I-  Figure  2  shows  still  another  which  uses 
a  circle  divided  into  one  half  and  two 
quarters  to  provide  the  same  illustration. 

Although  these  simple  versions  of 
Ohm's  Law  are  those  most  widely  used,  it's 
necessary  to  keep  in  mind  that  they  apply 
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only  to  DC  circuits.  If  the  current  is 
changing,  modifications  become  necessary. 
A  chemical  battery  provides  DC.  A  simple 
generator,  however,  produces  current  of 
quite  another  kind  which  we  will  take  up  a 
little  later. 

With  voltage,  current;  charge,  resistance, 
and  capacitance  all  defined,  we  have  com- 
pleted answering  our  question,  There's  still 
one  more  major  electromagnetic  effect,  but 
it  does  not  apply  when  current  flow  is 
steady  —  so  we  will  wait  a  bit  to  study  it. 
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Fig.  3.  Principles  of  converting  motion  to  electric 
current  are  shown  here.  Magnet  at  1  is  moved 
aiong  line  shown,  crossing  wire.  Motion  of 
magnet  induces  flow  of  current  in  wire.  See  text 
for  more  detaiL 

What    About    AC?    Just    a    couple    of 

paragraphs  back  we  mentioned  that  while  a 
chemical  battery  provided  DC,  a  simple 
generator  gives  current  of  quite  another 
kind.  Let's  look  into  this  a  little  deeper. 

We  saw  earlier  that  according  to 
Maxwell's  theory,  a  flow  of  current  is 
associated  with  any  motion  of  a  conductor 
within  a  magnetic  field* 

Assuming  that  the  magnetic  field  is  of 
constant  strength,  then  the  faster  the 
motion  the  greater  the  current.  If  the 
polarity  of  the  field  is  reversed,  the  direc- 
tion of  current  flow  will  also  reverse, 

These  facts  provide  a  method  for  con- 
verting mechanical  motion  into  electrical 
energy,  by  using  a  magnet  and  a  conductor, 
one  of  which  remains  stationary  while  the 
other  is  moved. 

Figure  3  shows  an  impractical  example 
to  illustrate  the  idea,  before  we  go  on  to 
more  practical  techniques.  Let's  assume 
that  we  have  a  wire  conductor  stretched 
flat  on  a  large  table-top  and  covered  with  a 
thin  sheet  of  paper  to  provide  a  smooth 
surface.  Let's  assume  also  that  we  have  a 
small,  powerful  permanent  magnet,  which 
we  are  free  to  move  across  the  table. 

Let's  start  at  Point  1 ,  well  away  from 
the  wire,  and  move  the  magnet  at  a 
constant  speed  up  to  and  across  the  wire  at 
Point  2,  continuing  on  away  from  it  to 
Point  3,  and  a  I  all  times  measuring  current 
in  the  wire. 

As  we  do  so,  we  find  that  the  instant 
the  magnet  begins  to  move  a  small  amount 
of  current  flows.  At  the  beginning,  the 
flow     increases     rather     slowly,     because 


during  any  tiny  fraction  of  a  second  the 
distance  from  magnet  to  wire  undergoes 
little  change  so  long  as  the  distance  is  large. 

For  example,  if  Point  1  is  100  in.  from 
the  wire,  then  if  the  magnet  moves  at  a 
steady  rate  of  one  inch  per  second,  it  will 
move  the  1/10  inch  from  100  to  99.9 
inches  in  the  first  1/10  second.  The  change 
in  distance  is  only  about  1  / 10  of  1%.  Since 
"speed"  is  a  measure  of  distance  moved  in 
a  given  time,  t lie  effective  speed  is  low. 

But  when  the  magnet  is  only  10  inches 
from  the  wire,  then  in  the  next  1/10 
second  it  will  move  the  1/10  inch  from 
10,0  to  9,9  inches,  which  is  1%  of  the 
distance  or  10  times  as  much  relative 
motion  as  at  point  1 .  The  effective  speed  is 
thus  10  times  greater  than  at  the  start,  and 
current  will  also  be  10  times  greater. 

When  the  distance  is  down  to  only  lfa 
inch,  the  1/10  inch  moved  in  1/10  second 
is  such  a  large  part  of  the  total  distanct 
that  it's  difficult  to  decide  just  how  much 
faster  the  effective  speed  is,  but  it  must  be 
at  least  20  times  greater  than  at  the  10-inch 
distance  or  200  times  greater  than  at  the 
start. 

Current  flow,  likewise,  is  great.  In  fact, 
the  current  intensity  reaches  its  peak  as  the 
magnet  passes  over  the  wire.  Once  the 
magnet  has  passed  Point  2,  it's  moving 
away  from  the  wire  rather  than  toward  it, 


Fig.  4,  This  sketch  shows  the  simplified  generator 
we  use  to  illustrate  the  nature  of  ac  and  how  it 
gets  that  way.  It's  just  a  bar  magnet  on  a  rotating 
shaft  t  with  one  wire  just  outside  the  path  of  the 
mignet  poles.  As  magnet  rotates,  currents  are 
induced  in  wire.  Intensity  of  current  depends 
upon  shaft  position  at  each  instant  as  discussed  in 
text. 
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Fig,  5,  "Snapshot"  sketches  of  our  simplified 
generator,  seen  end-on,  as  it  would  appear  at 
eight  points  from  0°  to  105°  of  rotation.  All 
rotation  here  is  clockwise.  Key  factor  is  distance 
from  nearer  pole  tip  to  our  wire,  indicated  as 
distance  XW»  Triangles  (dotted  lines)  help  us  to 
calculate  this  distance  for  each  position  of 
magnet. 

and  so  the  "effective  motion^  is  becoming 
smaller  at  exactly  the  same  rate  that  it 
increased  during  the  approach.  This  qieans 
that  effective  speed  is  decreasing,  and  so 
must  be  the  current  flow. 

The  straight-line  or  "linear"  motion 
weVe  used  in  this  example  isn't  very 
practical  for  normal  use.  Rotary  motion  is 
much  simpler  to  handle  in  actual 
machinery.  Practical  generators  put  either 
the  magnet  or  the  conductor  on  a  rotating 
shaft,  and  the  other  half  goes  on  a  station- 
ary frame  known  as  the  "field"  close  by. 

For  our  illustration,  Iet*s  put  the  magnet 
on  the  shaft,  and  keep  a  single  wire  just 
outside  the  circle  described  by  the  rotating 
tip  of  the  magnet.  We'll  use  a  bar  magnet, 
with  its  two  opposite  poles,  to  make  the 
illustration  a  bit  more  practical.  Figure  4 
shows  the  arrangement* 

When  we  change  from  "linear"  to 
"rotary"  motion,  the  way  in  which  effec- 
tive motion  varies  with  time  undergoes  a 
few  changes  of  its  own.  Let's  try  to  see  just 
what  happens;  to  do  so,  we'll  have  to  use  a 
little  geometry  —  but  very  little.  All  we 
have  to  accept  from  the  geometers  is  the 
rule  for  determining  the  length  of  one  side 
of  a  triangle,  if  we  know  the  other  two 


Figure  5  shows  several  successive  "snap- 
shot" sketches  of  our  generator,  seen  end- 
on,  as  the  shaft  turns  through  a  little  more 
than  %  of  a  full  revolution.  Starting  at  a 
point  which  we  arbitrarily  called  "0°,"  the 
snapshots  show  the  relation  between  mag- 
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net  and  wire  at  I5-degree  intervals  as  the 
shaft  rotates. 

You  can  see  that  the  distance  "XW" 
from  magnet  to  wire  is  the  "effective 
distance,"  and  the  "effective  motion" 
during  any  period  of  time  must  be  the 
change  in  this  distance.  "Effective  speed" 
must  be  related  to  the  effective  motion. 

If  the  total  length  of  the  magnet  is  20 
inches,  then  the  radius  of  its  circle  of 
rotation  will  be  1 0  inches.  At  the  time  of 
our  first  snapshot,  the  magnet  pole  is  as  far 

from  the  wire  as  it  can  get  without  the 
other  pole  being  nearer.  This  happens  when 
the  magnet  and  the  line  from  wire  to  shaft 
form  a  right  angle.  Because  of  this,  distance 
XW  is  the  hypotenuse  of  a  right  triangle, 
and  each  of  the  other  sides  is  10  inches 
long.  Applying  the  geometry  at  this  point, 
we  find  that  distance  XW  is  14.142  inches. 

At  the  second  snapshot  time,  XW  has 
become  shorter.  It's  down  to  about 
12. 1  752  inches.  By  the  third,  it's  down  to 
10  inches,  and  by  the  fourth,  to  about  7.65 
inches. 

That  is,  during  the  time  between  the 
first  and  the  second  points  the  effective 
motion  was  1.97  inches,  between  the 
second  and  the  third  the  motion  was  2.18 
inches,  between  the  third  and  the  fourth, 
2.35  inches,  and  so  on.  Just  as  in  the  case 
of  linear  motion,  the  motion  during  a  fixed 
period  of  time  becomes  larger  and  points  X 
and  W  approach  each  other. 

The  change  in  effective  speed  is  also 
important,  though,  and  this  is  where  much 
of  the  difference  comes  in.  Unlike  the 
change  in  effective  motion,  the  change  in 
speed  is  greatest  when  X  and  W  are  furthest 
a  part  , 

The  calculations  to  determine  this  are 
much  too  much  arithmetic  to  go  into  here 
(in  fact,  they  are  so  much  arithmetic  that 
we  fudged  and  gave  the  problem  to  a 
computer  —  Fig.  6  is  the  table  of  results  it 
gave  us  back),  but  when  we  do  them  we 
find  that  the  relative  change  in  speed 
between  snapshots  2  and  3,  for  instance,  is 
0.2083,  while  from  3  to  4  it  is  only  0,171 1 
and  from  4  to  5  it's  down  to  0.1310.  The 
change  becomes  smaller  until  X  passes  W, 
then  gets  larger  again. 


In  Fig.  6,  the  column  headed  "SPEED 
CHANGE'*  shows  the  continual  change  of 
effective  speed  as  the  shaft  is  rotated. 

Students  who  have  been  exposed  to 
trigonometry  may  recognize  the  triangles 
dotted  into  Fig.  5  as  bearing  some  resem- 
blance to  the  "unit  circles"  used  to  define 
and  illustrate  the  various  trig  functions. 

As  it  happens^  the  resemblance  is  so 
great  that  it  turns  out  that  effective  speed 
is  related  to  the  sine  function  of  the  angle 
through  which  the  shaft  is  turned. 

Now  that  we've  seen  how  the  effective 
motion  changes  with  changes  in  shaft 
position,  let's  perch  ourselves  right  on  that 
wire  at  Point  W  and  watch  the  magnet 
poles  as  we  rotate  the  shaft. 

When  the  shaft  rotates,  each  pole  in  turn 
"rises"  over  the  "horizon"  formed  by  the 
rim  of  the  circle,  as  in  snapshot  1  of  Fig.  5. 
It  moves  rather  slowly  at  first,  but  picks  up 

speed  rapidly. 

As  the  pole  approaches  us,  its  effective 
speed     continues    to    increase,    but    the 


Distance 

Effective 

Speed 

Angle 

XW 

Motion 

Change 

*0 

14.1421 

0.000000 

0.000000 

5 

13.5118 

0.630331 

0.630331 

10 

12.8558 

0.656051 

0.025720 

*15 

12.1752 

0.680523 

0.024472 

20 

11.4715 

0.703699 

0.023176 

25 

10.7460 

0.725536 

0O21837 

*30 

10.0000 

0.745991 

0.020456 

35 

9.2350 

0.765027 

0.019036 

40 

8.4524 

0.782606 

0.017579 

*45 

7.6537 

0.798696 

0.016090 

50 

6.8404 

0.813265 

0.014569 

55 

6.0141 

0.826286 

0.013021 

*60 

5.1764 

0.837734 

0.011448 

65 

4.3288 

0.847588 

0.009854 

70 

3.4730 

0.855828 

0.008240 

*75 

2.6105 

0.862439 

0.00661 1 

80 

1.7431 

0.867408 

0.004969 

85 

0.8724 

0.870726 

0.003318 

*90 

0, 00001** 

0.872387 

0,001661 

95 

0.8724 

0.872360'  * 

o.oooooo*  • 

100 

1.7431 

0.870726 

0.001634** 

•105 

2.6105 

0.867408 

0.003318 

*  —  Points    used    foi 

r    "snapshot" 

calculations 

(F 

ig-  5) 

•"  -Ri 

jsults  affected  by  accumulated  tiny  error 

in  computer. 


Fig.  6,  Calculations  of  Distance  XW,  effective 
motion,  and  change  in  speed,  as  produced  hy 
computer.  See  text  for  discussion. 
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acceleration  slows  down.  During  the  final 
part  of  the  approach,  its  speed  is  great  but 
almost  constant.  It  passes  us  at  a  rather 
rapid  rate,  and  immediately  begins  to  slow 
down  as  it  curves  away. 

The  deceleration  is  slow  at  first,  but  as 
speed  becomes  less  and  distance  increases, 
the  rate  of  deceleration  increases  in  an 
exact  mirror  of  the  acceleration  rate  during 
the  approach.  Finally  this  pole  disappears 
over  the  "far  horizon"  just  as  the  opposite 
pole  "rises,"  This  succession  of  pole- 
passages  continues  so  long  as  the  shaft  is 
rotating. 

The  result,  in  the  circuit  of  which  our 
wire  is  a  part,  is  a  continual  reversal  of 
current  flow  as  one  pole  "sets"  and  the 
other  "rises."  At  these  instants,  current  I 
flow  in  the  wire  is  zero  because  the 
opposing  magnetic  fields  of  each  pole 
"cancel  out,"  In  between  these  "zero" 
points,  the  nearer  pole's  field  takes  over, 
and  current  flow  either  rises  to  a  positive 
peak  or  falls  to  a  negative  peak,  as  each 
pole  in  turn  flashes  past  the  wire. 

Because  the  effective  speed  of  the  mag- 
netic field,  and  the  resulting  intensity  of 
current  flow,  is  associated  with  the  sine  of 

the  angle  through  which  the  shaft  has 
turned,  we  call  the  resulting  current  a  "sine 


wave. 


•* 


Because     the     current     alternates     in 

direction  twice  during  each  full  revolution 
of  the  shaft,  as  the  two  opposite  poles  pass, 
we    also    call   it    "alternating   current"   or 


Early    experimenters   had    no   practical 

use  for  ac;  the  reversals  of  polarity  can- 
celled out  many  of  the  effects  in  which 
they  were  most  interested.  To  get  rid  of  it, 
they  put  a  rotating  switch  called  a  "com- 
mutator" on  the  shafts  of  their  generators, 
to  reverse  the  connections  between  the 
conductor  and  the  outside  circuit  whenever 
the  current  direction  reversed  and  thus 
cancel  out  the  effect  of  the  currrtit  rever- 
sal. 

They  also  used  many  windings,  rather 
than  just  one  conductor,  so  that  at  any  one 
instant  they  were  taking  current  only  from 
the  conductors  which  were  at  that  time 
generating  peak  current. 
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Only  recently  has  the  "alternator,"  or 
simple  generator  such  as  we've  described 
here,  come  into  popularity.  In  a  practical 
alternator,  the  magnetic  field  is  produced 
by  a  field  coil  rather  than  by  a  permanent 
magnet,  and  a  multi-turn  output  winding 
rather  than  a  single  conductor  is  used,  but 
the  principles  remain  the  same. 

One  important  factor  necessary  to  talk 
about  ac,  which  was  not  required  with 
dc,  is  a  measure  of  the  number  of  times 
each  second  that  the  current  changes  direc- 
tion. The  older  standard  for  this  was  the 
"cycle  per  second,"  with  one  cycle  being 
the  result  of  one  full  revolution  of  the 
shaft  in  our  simplified  generator,  That  is, 
one  cycle  includes  a  positive  peak,  a 
negative  peak,  and  two  zero  crossings  (one 
in  each  direction).  A  cycle  may  begin  at 
any  point  on  the  waveform,  and  when  that 
point  has  been  reached  the  next  time  from 
the  same  direction,  the  cycle  is  complete. 

Recently,  the  U.  S,  adopted  an  inter- 
national standard  of  frequency  called  the 
"hertz"  in  honor  of  Heinrich  Hertz,  who 
was  the  first  person  to  test  Maxwell's 
theory  by  transmitting  and  detecting  radio 
waves.  One-  hertz  is  the  same  as  one  cycle 
per  second. 

Whether  measured  in  hertz,  or  in  cycles 
per  second,  the  quantity  so  measured  is 
called  "frequency"  because  it  is  a  count  of 
the  frequency  with  which  the  current 
alternates. 

Closely  allied  to  "frequency,1'  but  not 
identical,  is  the  term  "wavelength,"  A 
wavelength  is  the  distance  travelled  by  the 
energy  during  the  course  of  one  cycle,  to 
put  it  roughly. 

If  the  current  flow  moves  at  the  speed 
of  light,  then  wavelength  in  meters  is  equal 
to  300,000,000/frequency  in  hertz.  This 
comes  about  because  the  accepted  figure 
for  the  velocity  of  light  is  300,000,000 
meters  per  second.  If,  for  example,  an  ac 
wave  is  alternating  at  a  frequency  of 
50,000,000  hertz,  then  in  one  second  it 
will  undergo  50,000,000  cycles,  and  these 
50  million  cycles  will  be  able  to  travel  for 
300  million  meters  in  that  time.  Each  of 
them,  then,  must  stretch  over  a  distance  of 
300/50,  or  6,  meters,  so  the  length  of  each 
wave,  or  wavelength,  is  6  meters. 


If  frequency  is  expressed  in  megahertz 
or  megacycles,  the  conversion  is  simplified 
and  becomes  wavelength  in  meters  =  300/f 
where  f  is  frequency  in  Mc. 

In  dealing  with  any  ac  circuit,  it's 
essential  to  remember  that  what  makes  it 
ac  is  the  fact  that  the  current's  direction 
reverses  as  time  passes  (which  requires 
current  intensity  to  change  with  time,  as 
well).  This  fact  makes  ac  behave  very 
differently  from  dc  in  many  instances, 
One  of  the  differences  shows  up  when  we 
try  to  measure  ac  voltage  or  current,  and 
we'll  look  at  that  in  a  little  while.  Another 
difference  brings  us  back  to  that  one 
remaining  major  electromagnetic  effect, 
which  we  postponed  looking  at  in  the 
previous  discussion.  It's  time,  now. 

We  have  seen,  with  the  help  of 
Maxwell's  theory,  how  a  flow  of  current  is 
always  associated  with  a  magnetic  field, 
and  have  also  learned  that  a  magnetic  field 
in  motion  is  always  associated  with  either  a 
current  (if  a  complete  circuit  is  present)  or 
a  charge  (if  no  complete  circuit  is  avail- 
able). It  follows,  with  a  little  thought,  that 
if  a  current  is  flowing  in  a  circuit  and 
anything  changes  the  flow  of  the  current, 
the  associated  magnetic  field  must 
change  —  and  this  resulting  change  must,  in 
and  of  itself,  be  associated  with  a  "secon- 
dary" or  "self-induced"  current  which  is 
completely  different  from  the  original  cur- 
rent. 

As  it  happens,  this  "self-induced"  cur- 
rent is  of  such  a  polarity  as  to  oppose  the 
change  of  original  current  which  called  it 
into  being  in  the  first  place,  which  means 
that  electric  current  flow  has  a  property 
very  similar  to  that  called  "inertia"  in 
ordinary  moving  objects.  This  property 
tends  to  keep  any  current  flow  constant, 
and  opposes  any  change, 

Because  it  is  produced  by  "self- 
induced"  currents,  this  inertia-like  pro- 
perty is  called  "inductance,"  and  it  is 
measured  in  a  unit  known  as  the  "henry." 
The  usual  definition  of  inductance  involves 
the  "line  of  magnetic  flux"  which  we  saw 
much  earlier  is  probably  imaginary  rather 
than  real.  By  this  conventional  definition, 
inductance  is  a  measure  of  the  number  of 
lines    of    flux    which    encircle    the    total 
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current  ("linkages"),  per  ampere  of  cur- 
rent. The  henry  is  defined  in  this  manner  as 
the  number  of  linkages  divided  by  current 
in  hundred-milJionths  of  an  ampere. 

Although  this  definition  leads  to  some 
complicated  mental  corkscrews,  when  one 
attempts  to  figure  out  how  to  count  the 
number  of  imaginary  lines  in  an  un- 
bounded region  of  space,  it's  probably  as 
good  as  any  other.  In  actual  practice, 
inductance  is  measurable  only  by  its  effect 
in  a  circuit. 

The  "true"  inductance  of  any  specific 
inductor  depends  not  only  upon  the 
material,  shape,  and  size  of  the  inductor, 
but  also  upon  the  amount  of  current 
flowing  in  it,  the  rapidity  with  which 
current  flow  changes,  the  number,  size,, 
conductivity,  shape,  and  proximity  of  all 
surrounding  objects,  and  several  other  fac- 
tors. 

With  so  many  uncontrolled  variables  in 
the  picture,  any  measurement  or  calcula- 
tion which  claims  to  give  "true"  induc- 
tance is  more  than  somewhat  open  to 
doubt! 

The  most  important  fact  to  keep  in 
mind  about  inductance  is  that  it  represents 
an  effect  which  impedes  any  change  of 
current  flow  in  a  circuit.  The  more  rapid 
the  change,  the  greater  the  effect. 
Similarly,  the  greater  the  absolute  flow,  the 
greater  the  effect.  Once  a  current  flow 
becomes  steady,  however,  its  associated 
magnetic  field  is  fixed  and  does  not  move. 
As  a  result,  the  "self -induced"  current 
disappears,  and  inductance  is  no  longer  a 
factor. 

Thus  inductance  applies  to  dc  circuits 
only  during  the  small  periods  of  time  when 
current  flow  is  changing.  Since  current 
flow  in  an  ac  circuit  is  continually  in  a 
state  of  change,  inductance  is  an  important 
factor  in  the  functioning  of  ac  circuits. 

Now  let's  look  at  some  of  the  differ- 
ences in  measurement  between  dc  and  ac. 

In  most  dc  circuits,  measuring  voltage 
or  current  is  relatively  simple.  Both  voltage 
and  current  are  steady  as  time  passes,  and 
all  we  must  do  is  determine  the  intensity. 

But  in  an  ac  circuit,  current  is  con- 
stantly reversing  its  direction  and  voltage 
follows  right   along  (though  in   some  ac 
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circuits  there  may  be  a  time  delay  between 
current  and  voltage).  If  we  want  to  deter- 
mine intensity,  we  must  also  determine  just 
when  to  take  the  measurement. 

Because  the  current  is  zero  at  two 
points  in  the  cycle,  at  a  positive  peak  at 
one  point,  at  a  corresponding  negative  peak 
at  another  point,  and  at  all  other  points  is 
balanced  by  a  corresponding  value  of 
opposite  polarity,  if  we  simply  take  the 
average  intensity  over  a  complete  cycle, 
both  current  and  voltage  will  average  out 
to  zero  regardless  of  the  peak  values  of 
either. 

This  is  exactly  what  happens  when  we 
try  to  measure  ac  with  a  dc  meter.  The 
meter  faithfully  averages  values  over  com- 
plete cycles  and  indicates  zero>  even 
though  the  actual  energy  may  be  enough  to 
burn  the  meter  out. 

One  way  of  measuring  ac  might  be  to 
look  only  at  half  of  the  cycle,  and  take  the 
average  over  that  half-cycle.  Then  we  could 
multiply  the  reading  by  two  to  account  for 
the  other  ha  If -cycle,  or  simply  ignore  it. 
This  kind  of  measurement  is  sometimes 
made,  and  it's  called  the  "average"  value. 

Unfortunately,  the  voltage  and  current 
readings  we  get  by  "average1"  measurement 
of  ac  don't  correspond  very  well  in  practice 
to  dc  readings.  We  expect  a  1  10-volt  light 
bulb  to  have  the  same  brightness  on  110 
volts  of  ac  that  it  does  on  1 10  volts  of  dc. 
If  our  110  volts  of  ac  is  based  on  an 
"average"  reading,  the  bulb  will  be  much 
brighter  on  the  ac. 

It  would  be  nicer  to  have  a  method  of 
measuring  ac  which  would  give  readings 
directly  comparable  to  dc  values.  Such  a 
method  exists;  we  can  measure  the  amount 
of  heat  generated  by  ac  in  a  resistor,  and 
find  out  how  much  dc  is  necessary  to 
produce  the  same  amount  of  heat. 

Such  a  value  is  known  as  the  "effective" 
value  of  the  ac,  and  also  as  the  "rms" 
value.  The  "rms"  stands  for  "root  mean 
square,"  and  refers  to  a  mathematical 
technique  used  to  convert  other  kinds  of 
measurements  to  effective  values. 

When  ac  voltage  or  current  is  not 
labelled  as  being  in  some  other  method,  the 
effective  or  rms  value  is  understood.  Thus 
the   1  15  volts  of  the  ordinary  wall  plug  is 


1 1 5  volts  rms;  the  "average"  voltage  of  this 
same  plug  is  just  under  103, 

Sometimes  the  easiest  way  to  measure 
ac  is  to  measure  intensity  from  zero  to 
either  peak.  This  is  known  as  "peak" 
voltage,  and  its  value  is  L414  times  the  rms 
value  for  the  same  signal.  "Peak"  voltage  of 
115-voIt  household  power  is  about  163 
volts,  which  is  why  some  simple  power 
supplies  produce  about  150  volts  of  dc 
from  a  "115-volt"  input.  It's  "peak" 
voltage  that  you  feel  when  you  tough  a 
defective  appliance  and  get  shocked. 

In  a  few  cases  the  most  meaningful 
measurement  is  from  one  peak  to  the 
other,  or  "peak  to  peak"  readings.  With  a 
sine  wave  signal,  this  is  2.83  times  Hie  rms 
value  or  twice  the  peak  reading;  with  other 
ac  waveforms  there  may  be  no  way  to 
relate  readings.  Peak-to-peak  values  are 
important  because  they  represent  the 
maximum  pressure  or  potential  impressed 
by  the  signal  upon  any  insulators. 

In  an  ac  circuit,  voltage,  current,  and 
resistance  are  not  related  so  simply  as  they 
are  in  a  dc  circuit.  This  means  that  in  order 
to  handle  ac;  we  must  make  some  minor 
modifications  in  Ohm's  Law.  Unfortu- 
nately, our  space  for  each  installment  of 
this  course  is  somewhat  limited,  and  so  we 
must  delay  any  discussion  of  the  modifi- 
cation until  next  time  when  we  will  go  on 
to  examine  more  effects  of  ac.  Now  we 
must  go  on  to  see  just  what  makes  a 
circuit. 

What  Makes  A  Circuit?  All  the  way 
through  this  installment,  we've  been  taking 
the  word  "circuit*  for  granted  in  order  to 
build  some  basic  ideas.  Now  let's  find  out 
just  what  makes  a  circuit  a  circuit, 

-One  of  the  standard  textbooks  used  to 
introduce  engineering  students  to  radio 
defines  an  electric  circuit  as  "the  path 
taken  by  an  electric  current  from  its  source 
through  all  of  the  components  of  the 
circuit  and  back  to  the  source." 

The  only  thing  wrong  with  this  defini- 
tion is  that  it  uses  the  idea  of  "circuit1'  to 
define  "circuit/*  Let's  modify  it  just  a  bit, 
and  call  a  circuit  "a  continuous  path 
through  which  an  electric  current  may 
travel/'    That's    not    completely    accurate 
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either,  but  by  taking  the  two  definitions 
together  we  can  proceed, 

For  now,  let's  look  only  at  dc  circuits. 
We'll  go  into  ac  circuits  in  the  next 
installment.  We'll  assume  that  a  battery  is 
our  source  of  electric  current  during  the 
rest  of  this  discussion. 

The  simplest  circuit,  using  our  defini- 
tion rather  than  the  textbook  version, 
would  be  merely  a  length  of  wire  con- 
nected from  one  pole  of  the  battery  to  the 
other.  Current  would  flow,  but  not  much 
else  would  happen. 

In  order  to  do  anything  useful,  we  must 
include  "components"  in  our  circuit,  and 
that  brings  us  to  the  textbook's  definition, 

The  most  common  qualities  affecting 
simple  electric  circuits  are  resistance, 
capacitance,  and  inductance.  Of  these, 
capacitance  and  inductance  are  effective 
only  when  current  flow  is  changing,  so 
we'll  consider  only  components  which 
produce  resistance  when  they're  included 
in  our  circuit.  Such  components  are  called 
resistors. 

Each  component  in  a  circuit  is  known  as 
a  "circuit  element,"  The  connecting  wire  is 
not  usually  considered  to  be  an  element  if 
the  circuit  contains  anything  else. 

Circuits  are  divided  into  three  major 
categories,  known  as  "simple,"  "series," 
and  "parallel"  circuits,  "Simple"  circuits 
are  those  which  contain  only  one  circuit 
element,  such  as  the  one  shown  as  A  in  Fig, 

"Series"  circuits  contain  two  or  more 
elements  connected  end  to  end,  so  that  the 
current  will  pass  first  through  one  element, 
then  through  the  next,  and  so  forth  until 
the  current  has  passed  all  the  way  around 
the  circuit.  A  series  circuit  of  two  resistors 
is  shown  as  B  in  Fig.  7.  Elements  of  a  series 
circuit  are  said  to  be  connected  "in  series," 
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Fig.  7,  These  are,  respectively,  simple  cfrcuit 
(A),  "series'*  ckcuit  (B)t  and  "parallel"  circuit 
(C).  Number  of  circuit  elements  (resistors  here) 

and  division  of  current  flow  are  factors  deter- 
mining  which  type  is  which. 
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unbelievable  miscellany 
of  thirty  different  (all 
different)  back  issues, 
ail  from  the  1960-1966 
era.  These  are  all  rare 
collectors  items.  Every 
one  could  likely  be  wo- 
rth a  fortune  to  you.  Who  knows,  you  might 
even  find  a  rare  January  1961  in  this  pilel  We 
don't  even  know  what  is  in  these  packages.  To 
keep  costs  down  we  have  had  these  magazines 
packed  into  sloppy  bundles  by  the  Chimps 
from  Benson's  Wild  Animal  Farm  (nearby). 
Watch  out  for  banana  skins.  —If  you  want 
specific  issues  of  73  they  are  available  at  the 
low  low  (high)  price  of  $1  each.  Unless  we 
don't  have  them,  in  which  case  the  price  is 
higher,  —How  about  sending  a  bundle  to  a  DX 
friend?  Back  issues  of  73  are  worth  their  weight 
in  unicorn  dung  in  most  countries.  —Money 
received  without  a  shipping  address  will  be  used 
for  beer. 

73  Magazine    Peterborough    NH    03458 
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"Parallel"  circuits  contain  two  or  more 
elements,  none  of  which  are  connected  in 
series.  Each  element  is  connected  directly 
to  the  power  source,  so  that  current  which 
flows  through  one  element  does  not  flow 
through  any  of  the  others.  A  parallel 
circuit  of  two  resistors  is  shown  as  C  in  Fig, 
7.  Elements  of  a  parallel  circuit  are  said  to 
be  connected  "in  parallel." 

The  major  difference  between  "series" 
and  "parallel"  circuits  is  that  in  a  series 
circuit,  all  the  circuit  current  flows  through 
each  element  in  turn,  while  in  a  parallel 
circuit,  that  current  which  flows  through 
one  element  returns  directly  to  the  source 
and  does  not  flow  through  any  other 
elements  in  the  circuit. 

From  this  difference*  we  can  determine 
how  resistors  combine  in  both  series  and 
parallel  connections  to  give  total  resistance. 
If  two  resistors  are  connected  in  series,  all 
the  circuit  current  must  flow  through  each. 
In  the  first,  a  part  of  the  energy  will  be 
converted  to  heat,  leaving  less  for  the 
second.  In  the  second,  the  remaining 
energy  will  be  converted  to  heat,  so  that 
none  remains  to  return  to  the  source. 

Let's  use  the  circuit  of  Fig.  7B,  and 
assume  that  one  of  the  resistors  has  a 
resistance  of  5  ohms  and  the  other  is  a 
lOohm  unit.  Let's  assume  also  that  we 
measure  total  circuit  current  and  find  it  to 
be  2  amperes. 

By  the  rule  set  forth  in  OhnTs  Law,  the 
voltage  across  the  first  resistor  must  be  2  x 
5  or  10  volts  (E=IR).  Across  the  second, 
it's  2  x  1 0  or  20  volts.  Total  voltage  of  the 
battery,  then,  must  be  10  +  20  or  30  volts. 

Now  we  apply  Ohm's  Law  again,  using 
the  30-volt  value  we  just  calculated  for 
battery  voltage,  and  the  2 -ampere  measure- 
ment of  circuit  current.  Resistance  must  be 
30/2  or  15  ohms  (R=E/I).  In  a  series  circuit 
of  resistors,  then,  total  resistance  must  be 
the  sum  of  the  individual  resistances. 

Let's  try  it  again  with  the  same  two 
resistors  connected  in  parallel  (Fig.  7C)  and 
using  the  same  battery,  We  know  now  that 
the  battery's  voltage  is  30.  We  can  use 
Ohm*s  Law  to  calculate  current  through 
each  resistor  individually.  Through  the 
5-ohm  resistor,  it's  30/5  or  6  amperes 
(I=E/R),  and  through  the  10-ohm  unit  it's 
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Fig,  8.  Not  all  circuits  are  as  simple  as  plain 
"series"  or  "parallel"  connections.  Subcircuits 
shown  in  dotted  boxes  are  paralled  connectionst 
but  subcircuits  themselves  are  in  series*  Total 
circuit  is  called  "series— parallel"  but  it  could  be 
reversed  to  "parallel—series"  without  changing 
components  or  connections  simply  by  re-drawing 
dotted  boxes.  Most  real  circuits  are  like  this,  only 
more  so. 

30/10  or  3  amperes.  Since  none  of  the  6 
amperes  going  through  the  5-ohm  resistor 
flows  through  the  10-ohm  unit,  the  total 
circuit  current  must  be  the  sum  of  6  and  3 
or  9  amperes. 

With  a  30-volt  source  and  9  amperes 
circuit  current,  we  return  to  Ohm's  Law 
and  calculate  total  resistance  as  30/9  or 
3.333  ohms  (R=E/D  —  less  than  that  of 
either  resistor  alone. 

Effective  values  of  resistors  in  parallel 
can  be  calculated  in  other  ways,  too,  and 
some  are  much  simpler.  The  way  we've 
done  it  here,  though,  shows  why  resistance 
is  lower,  and  is  the  basis  for  all  the  others. 
We'll  meet  the  other  ways  next  time 
around  when  we  go  into  the  manner  in 
which  other  circuit  elements  combine  in 
series  and  in  parallel* 

Incomplete  circuits,  which  are  complete 
except  for  their  power  source,  can  them- 
selves be  considered  as  a  sort  of  circuit 
element  in  a  larger  circuit.  Figure  8  shows  a 
larger  circuit  with  two  such  "subcircuits*1 
in  it,  each  outlined  by  dotted  lines.  Each 
subcircuit  is  a  parallel  circuit,  but  the  two 
are  connected  in  series.  Such  an  arrange- 
ment is  known  as  a  "series-parallel"  circuit- 
Most  actual  working  circuits  are  even 
more  complex  than  Fig,  8,  The  science  of 
electrical  engineering  is  largely  devoted  to 
determining  how  circuit  elements  are  com- 
bined to  form  circuits,  and  using  this 
knowledge  to  design  new  circuits. 

Next  Time 

We've  reached  the  end  of  our  space  for 
this  installment,  and  still  have  not 
answered  all  the  details  of  the  FCC  ques- 
tions we  chose  for  this  round.  This 
happened  because  the  FCC  questions  mix 
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together  some  relatively  simple  ideas  which 
are  true  in  dc  circuits,  and  some  much 
more  difficult  concepts  which  apply  only 
to  ac  circuits.  This  time,  we've  had  to 
establish  the  foundation  for  ac  circuits  - 
but  we  haven't  had  space  in  which  to  build 

on  it. 

Next  month,  we'll  go  more  deeply  into 
ac  circuits  and  complete  the  answers  to  this 
month's  FCC  questions,  as  well  as  to 
several  more  involving  finer  points  of  ac 
circuit  theory.  From  there,  we'll  be  in 
position  to  tackle  more  advanced 
problems. 

If  you  want  to  study  elsewhere  while 
waiting,  there  are  few  texts  available  which 
follow  the  manner  in  which  we're  develop- 
ing basic  theory.  If  you  can  obtain  a  copy 
of  "A  Source  Book  in  Physics"  (by  W.F, 
Magie,  Harvard  University  Press,  Cam- 
bridge, Mass,,  1935,  I  Oth  printing  1969)  it 
will  give  you  the  original  reports  of  most  of 
the    leading    scientists    in    electricity    and 

radio  up  to  1900. 

> .. .  Staff  ■ 

DB  to  Power 

Here  is  a  chart  for  changing  decibels  to 
power  gain.  Examples: 

If  an  exciter  runs  100  watts  and  it  is  fed 
into  a  500  watt  linear  amplifier,  the  power 
gain  would  be  five  times  and,  by  using  the 
chart,  the  decibel  gain  would  be  7  dB, 
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If  100  watts  is  fed  to  an  antenna  and 
the  feedline  has  3  dB  loss,  by  using  the 
chart,  half  of  the  power  is  delivered  to  the 
antenna. 

Higher  values  of  dB  can  be  calculated  by 

multiplying  both  co-ordinates  by  ten,  by  a 

hundred,  etc. 

Doug  Pongrance  WA3JBN  ■ 


INTERESTED  IN  SSTV/FAC3IMILE? 

Investigate  At  DEN  surplus  scanners  today.  The 
ALOEN  11  and  18  Series  Flat  Copy  Scanners  arc  the 
only  hlfh  quality  optical  scanners  manufactured  for 
flat  copy  acceptance  of  graphics  requiring  wide  scan- 
ning widths  and  and  lass  lengths  Scanners  have  avail- 
able options  which  include  automatic  background 
control  and  FM  modulators  Output  is  180O  or  2400 
Hz  AM  (selectable)  at  0  dB,  600  ohmi. 

With  facsimile,  you  receive  hard  copy  rather  than  a 
transient  display.  Imagine.  .  .instant  QSL'ing,  trans- 
mission of  circuit  diagrams,  pictures  of  your  shack, 
etc.  Price  ranges  from  $2,700  to  $6,500  depending  on 
model  and  age,  (Original  sailing  prices  ware  $6,000 
and  $10,000.) 

To  complete  your  loop,  ask  about  ALDEN  surplus 
11"  and  Id"  facsimile  recorders  as  welt,  Call  or  write: 

Mr.  John  Nines,  Surplus  Equipment  Sales 

ALDEN  ELECTRONIC  St  IMPULSE 

RECORDING  EQUIPMENT  CO,,  INC. 

Washington  St.,  Westboro,  Mass,  01561 

617  366-8851 


432  MHZ  CONVERTER 

MODEL  432CA 

ONLY  $64.95  pp. 


Lc*w   Noise  Silicon  Circuitry*  Attractive  Metal- 
lic   Green    Styling*  Built  in    ac   Power   Supply 
•Silver  Plated  Cavities* Write  for  detailed  liter- 
ature or  order  direct,  specifying  it  frequency. 


JANEL 

LABORATORIES 


P.O.  Box  1 12,  Suceasunna,  NJ  07876 
T e te phone  20 1- 584-652  j_ 


PROFESSIONAL  REPAIR  AND  CALIBRATION  SERVICE 

Specialist  in  the  maintenance  and  calibration  of  school's  electronic 
laboratory  equipment,  test  equipment  and  amateur  equipment-  Prompt 
service  by  holders  of  amateur  and  commercial  FCC  licenses.  Write  for 
shipping  instruction*. 

PANTRONICS  OF  VIRGINIA,  INC. 

6608  Edsall  Rd. 

Alexandria,  Virginia  22312 


M.  STA1E  FM 
HEADQUARTERS 

FINANCING 
AVAILABLE 


2  METER  FM  with  the  Deluxe  Solid 
State  VARITRONICS/INOUE  IC-2F 

FET  from  end  for  low  noise!  INTEGRATED  CIRCUITS 
used  in  the  AF  and  IF  circuits  for  greater  reliability. 
ELECTRONIC  T/R  SWITCHING  -  no  relays.  CERAMIC 
FILTERS  in  IF  circuits  for  excellent  bandpass  shaping. 
ALL  SILICON  transistors.  Rugged,  well-designed  Interior 
construction  with  sjiietded  stages  to  assure  stability  and 
prevent  spurious  interaction.  2u  WATTS  RF  INPUT  to/  10 
watts+  output,  TINY  -  2V  x  SW  x  754".  Complete  with 
microphone,  three  position  chrome  mobile  mounting 
bracket,  crystals  installed  for  two  channels  (Ch.  1, 
146.34/146.94;  Ch.  2,  146.94/146.94!  power  connector 
and  plugs,  and  operation  manual,  Financing  available. 
Truly,  tomorrow's  state  of  the  art  today! 


Centrally  Located 

Just  off  Exit  27,  N.Y.  State  Thruway 
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RADIO 
SUPPLY,    INC* 


185-191  West  Main  Street  P.O.  Box  88 
Amsterdam,  NY  12010    518-842^350 

Since  1936,., 

Service  and  Friendliness  to  the  Radio  Amateur 


JULY    1970 


85 


Technical  Aid  Group 


\ 


Please  refer  any  questions  of  a  technical 
nature  to  one  of  the  following  members  of 
73*5  Technical  Aid  Group,  These  are  dedi- 
cated amateurs  who  really  want  to  be  of 
help  and  do  so  without  compensation.  Be 
sure  to  state  your  problem  clearly  and  en- 
close a  S.A.S,E,  for  a  reply, 

John  Allen  K1FWF,  high  school  student,  51 
Pine  Plain  Road,  Wellesley,  MA  02181.  HF  and  vhf 
antennas,  vhf  transmitters  and  converters,  AM, 
SSB.  product  data,  and  surplus. 

Stix  Borok  WB2PFY,  high  school  student, 
209-25  18  Avenue,  Bayside,  NY  11360.  Novice 
help. 

Joseph  W.  Botwinick  K2EJI,  131-60  231 
Street,  Laurel  ton,  NY  1141.  Technical  informa- 
tion required  for  Novice,  General  and  other  li- 
censes, 

J,  Bradley  K6HPR/4,  BSEE,  3011  Fairmont 
Street,  Falls  Church,  VA  22042  General 

Michael  Burns  Jr.  K9KOI,  700  East  Virginia 
Avenue,  Peoria,  IL  61603.  AM,  SSB,  receivers, 
transmitters,  digital  techniques,  novice  help,  gen* 
era). 

Glen  H.  Chapin  W6GBL,  3701  Trieste  Drive, 
Carlsbad,  CA  92008.  HF  and  vhf  antennas,  novice 
transmitters  and  receivers,  vhf  converters,  semi- 
conductors, receivers  AM,  SSB,  general,  surplus* 

Ted  Cohen  W4UMF,  BS,  MS,  PhD.  6631  Wake* 
field  Drive,  Apt.  708,  Alexandria,  VA  22307. 
Amateur  TV,  both  conventional  and  slow  scan. 

Bruce  Creighton  WA5JVL,  8704  Belfast  Street, 
New  Orleans  LA  70118.  Novice  help  and  general 
questions, 

George  T.  Daughters  WB6AIG,  BS,  MS,  1560 
Klamath  Drive,  Sunnyvale,  CA  94807,  Semicon- 
ductors, vhf  converters,  test  equipment,  general, 

Gary  De  Palma  WA2GCV/9,  P.O.  Box  1205, 
Evanston,  IL  60204.  Help  with  AM,  Novice  trans- 
mitters and  receivers,  vhf  converters,  semicon- 
ductors, test  equipment,  digital  techniques  and  all 
general  ham  questions. 

Steve  Diamond  WB6UOV,  college  student,  P.O. 
Box  1684,  Oakland,  CA  94604.  Repeaters  and 
problems  regarding  legality  of  control  methods* 
Also  TV,  novice  transmitters  and  receivers,  vhf 
antennas  and  converters,  receivers,  semiconductors, 
and  product  data. 

Frank  M.  Dick  WA9JWL,  921  fsabelle  Dr.f 
Anderson,  IN  46013.  Will  answer  queries  on 
RTTY,  hf  antennas,  vhf  antennas,  vhf  converters, 
semiconductors,   mobile,  general,   and  microwave. 

Willy  P,  Everaert  ON4WM,  Park  ten  Hove,  97, 
9230  Melle,  Belgium.  SSTV  (test  tapes  available), 
weather  satellite  picture  decoding  systems,  and 
digital  circuits.  Appreciates  IRC's  for  return 
postage  on  inquiries, 

David  D,  Felt  WB6ALF,  79  East  Highland  Ave., 
Sierra  Madre,  CA  91024.  Semiconductors,  IC's, 
television,  test  equipment,  product  data. 


Louis  E.  Frenzel,  Jr.,  BAS,  11287  Columbia 
Pike,  Silver  Spring,  MD  20901.  Electronic  keyers, 
digital  electronics,  IC's  commercial  equipment  and 
modifications,  novice  problems,  filters  and  selec- 
tivity, audio. 

Paul  Gorrell,  high  school  student,  P.O.  Box  228, 
Mashpee,  MA  02649.  Novice  transmitters  and 
receivers,  hf  equipments,  CB  to  ham  gear  conver- 
sion, Marine  to  ham  gear  conversion,  Civil  Air 
Patrol  Communications,  all  aspects. 

Orris  Grefsheim  WA6UYD,  1427  West  Park, 
Lodi,  CA  95240,  TV,  hf  antennas,  SSB,  vhf 
antennas  and  converters  receivers,  semiconductors, 
and  general  questions. 

Bob  Groh  WA2CKY,  BSEE,  123  Anthony 
Street,  Rochester,  NY  14619.  Specializes  in  vhf/ 
uhf  solid-state  power  amplifiers,  but  will  be  glad  to 
make  comments  on  any  subject. 

D,  E„  Hausman  VE3BUE,  54  Walter  Street, 
Kitchener,  Ontario,  Canada.  Would  like  primarily 
to  help  Canadians  get  their  licenses.  Would  be  able 
to  help  with  Novice  transmitters  and  receivers. 

Charles  Hill  WA7LQO,  237  Bridge  Sl,  Baker, 
OR  97814.  Slow  scan  TV, 

Sgt.  Michael  Hoff  WA8TLX,  Box  571,  6937th 
Cornm,  Gp„  APO  NY  09665.  Help  with  all  types 
of  RTTY  both  commercial  and  military.  Also  data 
techniques.  Covers  conversion  of  military  RTTY 
equipment, 

lota  Tau  Kappa  Radio  Fraternity  W7YG,  Mult- 
nomah College,  1022  SW  Salmon  St,  Portland,  OR 
97205.  This  group  of  radio  amateurs  will  answer 
any  technical  questions  in  the  field  of  electronics. 

Douglas  Jensen  W50G/K4DAD,  BA,  BS,  2505 
Broadway,  #1704,  Houston,  TX  77012,  Digital 
techniques,  digital  and  linear  IC's  and  their  applica- 
tions. 

Jim  Jindnck  WA9QYC,  801  Florence  Avenue, 
Racine,  Wl  53402,  Novice  transmitters  and  receiv- 
ers, general. 

Ira  Kavaler  WA2ZIR,  BSEE,  671  East  78  Street, 
Brooklyn,  NY  11236.  SSB  transmitting,  color  TV, 
computer  programming  and  systems,  digital  radio 
and  remote  control,  rf  transmission  lines,  dipole 
design,  audio  amplifiers,  linear  and  class  C  rf 
amplifiers. 

Ronald  King  KSOEY,  Box  227,  APO  NY09240. 
AM,  SSB,  novice  transmitters  and  receivers,  hf 
receivers,  RTTY,  TV,  test  equipment,  general. 

Ken  Knecht  K8VNT/2,  Box  39,  Clintondale, 
NY   12515,  Novice  help  and  general  questions. 

G.  H.  Krauss  WA2GFP,  BSEE,  MSEE,  70*15 
175  Street,  Flushing,  NY  11365.  Will  answer  any 
questions,  dc  to  microwave,  state-of-the-art  in  all 
areas  of  communications  circuit  design^  analysis 
and  use.  Offers  help  in  TV,  AM,  SSB,  novice 
transmitters  and  receivers,  vhf  antennas  and  con- 
verters, receivers,  semiconductors,  test  equipment, 
digital  techniques  and  product  data. 

Tom  Laffin  W1FJE,  Hillsboro,  NH  03244. 
Authoritative  information  on  h^m  radio's  fun- 
damental  beginning  works.  Documentary  info  on 
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the  historical  scientific  period  1887  to  1954. 
References  include  but  not  limited  to  The  Annual 
Report  of  the  Smithsonian  Institution,  electrical 
engineering  texts,  National  Electrical  Codes,  the 
hard-to-find  data. 

Bert  Littlehaie  WA1FX3,  47  Cranston  Drive, 
Groton,  CT  06340.  Novice  transceivers,  test  equip- 
ment  and  homebrew  projects  gone  wrong, 

J.  J.  Marold  WB2TZK,  279  Farmers  Ave., 
Lindenhurst,  NY  1 1757.  General. 

Wayne  Malone  W4SRR,  BSEE,  8624  Sylvan 
Drive,  Melbourne,  FL  32901.  General. 

Charles  Marvin  W8WEM,  3112  Latimer  Road, 
RFD  1,  Rock  Creek,  OH  44084.  Will  help  with  any 
general  amateur  problems. 

Carl    Miller   WA6ZHT,   621   St.    Francis  Drive, 

Petaluma,  CA  94952,  Double  sideband. 

Fred  Moore  W3WZU,  broadcast  engineer,  4357 
Buck  field  Terrace,  Trevose,  PA  19047,  Novice 
transmitters  and  receivers,  hf  and  vhf  antennas,  vhf 
converters,  receivers  AM,  SSB,  semiconductors, 
mobile  test  equipment,  general,  product  data,  pulse 
techniques,  radio  astronomy,  bio-medical  electron- 
ics, 

Eduardo  Noguera  M.  HK1NL,  EE,  RE,  P.O.  Box 
Aereo  774,  BarranquMia,  Columbia,  South  Amer- 
ica, antennas,  transmission  lines,  past  experience  in 
tropical  radio  communications  and  maintenance, 
hf  antennas,  AM,  transmitters  and  receivers,  vhf 
antennas,  test  equipment  and  general  amateur 
problems.  Can  answer  questions  in  Spanish  or 
English. 

Tom  O'Hara  W60RG,  10253  East  Nadine 
Temple  City,  CA  91780.  ATV,  vhf  converters, 
semiconductors,  general  questions. 

John  Perhay  WA0DGW/WA0RVE,  RR  #4 
Owatonna,  MN  55060.  AM,  SSB,  novice  transmit- 
ters  and  receivers,  hf  receivers,  vhf  converters, 
semiconductors,  mobile,  product  data,  general  Has 
access  to  full  specifications  on  almost  all  standard 
components  presently  catalogued  by  American 
manufacturers. 

Arthur  J,  Prutzman  K3DTL,  31  Maplewood, 
Dallas,  PA  18612.  All  phases  of  ham  radio.  Can 
assist  with  procurement  of  parts,  diagrams,  etc. 

Howard  Pyle  W70E,  3434  7th  Avenue,  S.E„ 
Mercer  Island,  WA  98040.  Novice  help. 

Robert  Scott,  3147  East  Road,  Grand  Junction, 
CO  81501.  Basic  electronics,  measurements. 

Pfc  Grady  Sexton  Jr.  RA1 1461755,  WA1GTT/ 
DL4,     Hedmstedt    Spt.     Detachment,    APO    NY 

09742.   Help  with  current  military  gear,  informa- 
tion from  government  Technical  Manuals. 

Walter  Sirnciak  W4HXP,  BSEE,  1307  Baltimore 
Drive,    Orlando,    FL    32810.    AM,    SSB,    Novice 

transmitters  and  receivers,  vhf  converters,  receivers, 
semiconductors,    mobile,   test-equipment,   general. 

Richard  Tashner  WB2TCC,  high  school  student, 
163-34  21  Road,  Whitestone,  NY  11357.  General, 

Roger  Taylor  K9ALD,  BSEE,  2811  West  Wil- 
liams, Champaign,  IL  61820.  Antennas,  transistors, 
general, 

Jon  Teich  WB2JAE,  22  Olden  Road,  Ediron,  NJ 
08817,  General  assistance  and  problems  with  rigs. 

James  Venable  K4YZE,  MS,  LLB,  LLM,  119 
Yancey  Drive,  Marietta,  GA  AM,  SSB,  novice  gear, 
vhf,  semiconductors,  and  test  equipment. 


Hugh  Wells  W6WTU,  BA,  MA,  1411  18th 
Street,  Manhattan  Beach,  CA  90266.  AM  FM 
receivers,  mobile  test  equipment,  surplus,  amateur 
repeaters,  general. 

William  G.  Welsh  W6DDB,  2814  Empire  Ave., 
B urban k,  CA  91504.  Club  licensing  classes  and 
Novice  problems, 

Michael  Winter  DJ4GA/W8,  MSEE,  718  Plum 
Street,  Mramisburg,  OH  45342.  HF  antennas,  AM, 
SSB,  novice  gear,  semiconductors. 

Joseph  Zaroff  WIM3NEQ,  RR  1,  Washington 
Crossing,  PA  18977.  Novice  gear,  antennas,  va- 
cuum tube  circuits,  construction  of  homebrew 
projects, 


Protection  for  Grid  Dipper  Coils 

All  who  have  used  one  will  agree  that  a 
grid  dip  meter  is  indispensable  to  the  active 
homebrewer.  It  will  insure  that  your  tripler 
will  triple  rather  than  double.  It  will  double 
as  a  wavemeter  or  signal  generator  and  in 
general  is  one  of  the  most  useful  test  instru- 
ments for  the  builder. 

As  a  result  of  the  multiple  uses  to  which 
they  are  put,  the  average  grid  dipper  soon 
becomes  rather  dog-eared,  The  coils  es- 
pecially are  subjected  to  abuse  above  and  be- 
yond  the  call  of  duty.  Some  coils  have  the 
protection  of  an  outside  coil  form  which 
keeps  the  coil  proper  in  good  condition; 
however,  more  often  the  coil  is  wound  on 
the  outside  of  the  form  and  covered  with  a 
thin  layer  of  coil  dope  or  shrinkable  tubing. 
Either  of  these  soon  loses  its  effectiveness 
and  mechanical  problems  set  in. 

Having  experienced  the  above  problem 
with  my  dipper,  I  have  tried  several  cures. 
The  one  to  be  described  answers  every  re- 
quirement. I  bought  a  bottle  of  "Clear- 
Cast"  casting  plastic  from  a  local  handicraft 
supply  store  along  with  the  required  small 
bottle  of  catalyst.  Mix  a  small  portion  (3  to 
4  ounces)  according  to  the  directions  on  the 
bottle.  Remove  any  loose  coil  dope  or 
tubing  and  dip  the  coil  into  the  plastic  up  to 
the  terminals.  Remove  the  coil  ?nd  let  it 
drip  a  few  moments,  then  suspend  it.  ter- 
minals up  until  dry.  Repeat  with  each  coil. 
A  second  coat  may  be  added  after  the  first 
is  dry,  but  the  mixture  is  thick  enough  that 
it  really  isn't  necessary. 

Tests  before  and  after  processing  indicate 
no  change  in  coil  characteristics.  With  this 
tough  coating  the  life  of  your  coil  should  be 
extended  to  the  life  of  the  terminals. 

William  P,  Turner,  WA0ABI 
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A  microphone  with  a  built-in  compressor/amplifier  that  can  give  you  20  dB 

more  talk  power  on  sideband. 


With  sideband  transceivers  getting  more 
plentiful  on  the  used  market  and  the  very 
reasonable  price  on  the  Heath  single  banders 
and  the  WRL  Duo  Bander,  many  of  us  have 
gone  mobile  and  more  are  giving  it  serious 
thought. 

The  big  disadvantage  is  the  inefficiency 
of  the  antenni  system,  A  100  ampere  alter- 
nator with  the  Heath  Kompact  KW  linear 
will  help  overcome  the  antenna  losses.  But 
so  will  fully  modulating  the  transceiver  by 
adding  a  speech  compressor. 

The  Turner  M+2  microphone  has  a  silicon 
transistor  compressor  built  in,  complete 
with  a  7-volt  battery  that  will  last  under  nor- 
mal conditions  up  to  twelve  months.  There  is 
an  output  control  on  the  back  of  the  mike. 

Perhaps  you  will  be  interested  in  the  re- 
sults Fve  had  using  the  M+2  microphone 
with  my  Heath  HW-12A  and  Kompact  KW 
combination*    I  first  used  the  Turner  350-C, 


the  one  that  Heath  sells  for  mobile  use,  and 
got  signal  strength  reports  from  several  local 
stations.  Then  I  switched  off  the  linear  and 
changed  to  the  M+2  and  found  that  the  sig- 
nal reports  were  exactly  the  same  as  before! 

Using  both  the  M+2  and  the  Kompact 
KW  with  the  HW-12  results  in  a  tremendous 
mobile  signal. 

You  should  use  a  scope  to  properly  set 
the  gain  controls  on  the  mike  and  on  your 
rig  since  the  output  of  the  M+2  is  very 
strong;  as  great  as  -30  dB  to  1  megohm  load. 
With  this  much  talk  power  you  can  very 
easily  overmodulate  or  flat-top,  I  run  the 
mike  volume  control  at  9  and  the  mike  gain 
on  the  rig  at  about  2  o'clock. 

The  price  of  $23,70  is  probably  the  least 
you  will  ever  pay  for  20  dB  gain,  Good  luck 
with  your  BIG  mobile  signal. 

.  .  .  Ralph  Compton  WA5JVQ  ■ 


YOUTH  FORUM 

REVISITED 


With  all  the  turmoil  among  our  young  people 
today  it's  almost  dangerous  to  entitle  a  column 
youth  forum-  Relux;  Vm  not  going  to  urge 
anybody  to  seize  the  administration  building  at 
the  ARRL  or  any  such  nonsense.  The  purpose  of 
this  column  is  to  promote  interest  in  ham  radio 
in  our  teenagers. 

The  problem  is  not  to  get  them  to  get  their 
Novice  licenses;  it's  so  easy  that  anybody  can  do 
it  in  a  month  or  less.  The  problem  is  to  get  them 
to  go  for  their  General  or  Advanced.  Many 
Novices  never  go  on  to  get  their  higher  class 
license.  The  most  common  excuse  is  that  they 
"lost  interest."  I  can  see  where  they  would.  Let's 
face  it  -  the  Novice  hand  is  crowded,  there's  very 
little  DX,  and  no  voice  operation.  You  can  work 
just  about  as  much  DX  on  Citizens*  Band  as  on 
the  Novice  band  —  and  you  can  use  voice, 

While  talking  to  one  of  the  local  Novices,  1 
noticed  that  his  interest  was  beginning  to  drop.  I 
invited  him  over  to  the  shack  after  supper  to  try 
and  boost  his  morale.  I  had  the  transceiver 
running  when  he  came  in  and  invited  him  to  tune 
around  20  meters  to  get  the  feel  of  it  The  results 
were  amazing.  He  went  wild  wrhen  he  heard  a  few 


DX  stations.  I  worked  a  couple  to  impress  him  a 
little  more.  For  the  clincher,  I  went  down  to  75 
and  let  him  listen  to  some  of  the  European  gang 
coming  in.  This  left  him  numb.  His  best  DX  on 
80  had  been  a  WN9.  The  last  time  I  saw  him  he 
was  hitting  the  books  hard  and  1  believe  he's 
going  to  make  it  now  that  he  has  an  idea  of  what 
ham  radio  is  really  like. 

Many  more  people  would  be  willing  to  work 
for  a  ham  license  if  they  had  a  good  idea  of  what 
ham  radio  is  like,  Many  of  the  magazines  which 
are  aimed  at  electronics  in  general  (PE,  II)  look 
at  ham  radio  from  a  Novice  point  of  view.  The 
ham  magazines  are  incomprehensible  to  a  non- 


So  if  you  know  someone  who  has  expressed 
an  interest  in  ham  radio,  invite  him  to  the  shack 
and  show  him  why  it's  worth  the  effort  to  learn 
code  and  theory.  Give  him  a  true  picture  of  ham 
radio;  don't  just  hand  him  an  old  copy  of  How  to 
Become  a  Radio  Amateur  ^  which  shows  him  how 
to  build  a  regenerative  receiver  for  the  ham  bands 
(and  other  white  elephant  projects). 

Many  Novices  come  to  me  asking  what 
equipment  they  should  buy.  My  checking 
account  is  still  hurting  from  some  of  my  financial 
misadventures  as  a  Novice,  so  I  guess  that  puts 
me  in  the  "veteran"  class.  The  lessons  I  learned 
might  be  of  value  to  others,  too.  If  interest 
warrants,  I  will  list  u  few  tips  in  a  future  issue  on 
spending  money  for  ham  equipment. 

.  ,  .Andy  Bourassa  WA1LJJ  ■ 
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VHF  ANTENNAS 

This  handbook  is  a  complete  collection  of  up-to- 
date   information   about    VHF    and    UHF    antennas, 

with  design  hints,  construction  and  Theory.  If 
you've  been  wondering  what  array  you  need,  this 
book  will  give  you  enough  background  to  make  the 
right  decision.  S3 

ADVANCED  CLASS  STUDY  GUIDE 

123  pages  of  up  to-the-minute  simplified  theory, 
written  with  the  beginning  radio  amateur  in  mind. 
This  unique  book  covers  all  aspects  of  the  theory 
exam  for  the  Advanced  Class  license  and  has 
helped  hundreds  of  hams  to  sail  through  the 
exam.  .  .nothing  else  like  it  in  prmt.  $3 

DIODE  CIRCUITS  HANDBOOK 

An  invaluable  reference  book.  Covers  rectifiers, 
mixers,  detectors,  modulators,  FM  detectors,  noise 
limiters,  AGC,  BFO/Q  muftipHer,  AFC,  Varicap 
tuning  audio  clippers,  balanced  mods,  field- 
strength  meters,  RF  probes,  zeners,  control  cir- 
cuits, etc,  111  different  circuits.  $1 

PARAMETRIC  AMPLIFIERS 
For  the  ham  who  wants  to  work  OX  on  the  bands 
about  432  MHz,  there  is  nothing  that  can  beat  the 
gain  and  noise  figure  of  a  paramp.  This  book  shows 
you  how  they  work  and  how  to  build  and  use 
them.  Lavishly  illustrated  with  photographs  and 
drawings.  S3 

COAX  HANDBOOK 
Invaluable  book  for  the  ham  or  the  lab  and  for 
everyone  else  who  doesn't  want  to  have  to  keep  a 
whole  library  on  hand  for  reference.  ,  .or  even 
worse,  have  to  write  to  the  manufacturer  for  coax 
spec.  $3 


HAM  TELEVISION 

The  Amateur  Television  Anthology  is  a  collection 
of  the  technical  and  construction  articles  from 
the  ATV  Experimenter ,  edited  by  W0KYQ.  ff 
you're  interested  in  ATV,  this  is  the  book  for  you. 
It  covers  the  gamut  from  the  simple  to  the 
complex  In  amateur  television  equipment.  S3 

73  USEFUL  TRANSISTOR  CIRCUITS 
If  you've  been  looking  for  a  transistor  circuit  to  do 
a  special  job,  chances  are  there  is  a  circuit  in  this 
book  that  will  give  you  a  head  start.  It  covers 
circuits  for  audio,  receivers,  transmitters  and  test 
equipment.  S1 

INDEX  TO  SURPLUS 

Do  you  have  a  piece  of  surplus  equipment  that  you 
want  to  convert  but  can't  find  an  article?  If  so,  this 
is  the  book  you  need.  It  lists  aM  of  the  surplus 
articles  and  conversions  in  popular  electronic  and 
amateur  magazines  from  1945  to  1966,  $1,50 

DX  HANDBOOK 

Includes  giant  world  country  zone  wall  map, 
Articles  on  QSL  design  secrets,  winning  DX  con- 
tests, DXCC  rules,  DXpeditions,  reciprocal  licen- 
sing and  many  more.  World  postage  rates,  WAZ 
record  lists,  time  charts,  propagation,  etc.  Special 
ham  maps  and  bearing  charts.  A  must  for  the 
DXer  $3 

SIMPLIFIED  MATH 
Does  math  scare  you?  —  It  shouldn't.  Thiseasy-to 
understand     book     explains    the    simplified    expo- 
nential    system     of     arithmetic,    simple     formulas, 
logarithms,     and      their     application     to     the     ham 
shack,  50d 


FM  ANTHOLOGY 


Vol,  I.  This  book  is  largely  a  collection  from  FM 
Bulletin,  edited  by  K6MVH  and  WA8UT6\ 
The  material  is  taken  from  the  editions  of 
February  1967  through  February  1968.  $3 

Vol,  II.  This  book  contains  selected  technical  and 
construction  articles  taken  from  FM  Maga- 
zine after  March  1968.  S3 
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Just  before  vacation  time  many  ama- 
teurs begin  to  get  the  urge  to  build 
portable  equipment.  Often  last-minute  con- 
struction jobs  never  get  finished  in  time  for 
vacation,  especially  if  new  circuits  using 
FETs  are  tried*  This  is  a  story  of  a  similar 
rush  project  where  reliable  tube  circuits 
were  used  to  finish  the  receiver  the  day 
before  vacation,  The  receiver  worked  so 
well,  the  information  is  presented  here  for 


those  of  you  who  want  to  plan  ahead  for 
next  year's  vacation  trip. 

This  80—40  meter  receiver  uses  four 
6 US  tubes  so  that  only  one  tube  need  be 
taken  along  on  field  trips  for  the  spare. 
Each  pair  of  tubes  has  the  filaments  wired 
in  parallel  so  that  the  entire  filament 
supply  can  be  operated  from  the  12V  car 
battery.  The  plate  supply  only  draws  about 
15  mA,  and  the  receiver  can  be  run  from 


Ed  Marriner  W6BLZ 
528  Coiima  Street 
La  Jolla  CA  92037 
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three  45V  dry  batteries  if  a  mobile  supply 
is  too  much  work  to  construct. 

Designed  especially  for  CW  reception,  a 
product  detector  was  used.  A  2.5  kHz 
bandpass  i-f  filter  was  made  from  two 
surplus  low-frequency  crystals.  Plug-in  coils 
were  used  to  make  wiring  and  band 
changing  easy.  Only  one  coil  has  to  be 
changed  when  going  to  the  other  band.  The 
mixer  and  rf  coils  are  tuned  to  both  80  and 
40  meters  by  using  a  large  broadcast-type 
tuning  condenser  which  covers  both  of  the 
bands  in  the  tuning  range. 

The  low  frequency  i-f  gives  good  selecti- 
vity, but  images  from  strong  commercial 
stations  could  pop  in  the  ham  band  if  they 
are  near  in  location. 

Theory 

Starting  off  with  the  rf  stage,  the 
antenna  signal  is  coupled  to  the  grid 
through  LI  and  L2  and  then  fed  to  the 
mixer  through  L3  and  1A  These  coils  are 
tuned  by  a  ganged  365  pF  tuning  conden- 
ser so  that  one  coil  covers  both  the  80  and 
40  meter  bands.  The  ratio  of  coil  to 
condenser  is  adjusted  to  have  enough  capa- 
city to  prevent  unstable  oscillations  which 
might  reflect  back  on  the  oscillator  tuning. 

The  variable  oscillator  which  tunes 
3955_4455  kHz  for  the  80  meter  band  or 
7455-7755  kHz  for  the  40  meter  band  is 
injected  to  the  mixer  through  a  cathode 
follower.    This    follower    is    necessary    to 


prevent  signals  in  the  mixer  from  getting 
back  into  the  variable  oscillator  and 
causing  frequency  shift.  The  follower  is 
necessary.  The  oscillator  oscillates  with  a 
strong  signal  to  give  enough  injection  to 
the  mixer.  Insufficient  signal  to  the  mixer 
also  causes  mixer  oscillations. 

The  output  of  the  mixer  is  fed  through 
a  crystal  filter  which  has  low  loss,  and  only 
one  i-f  stage  was  necessary  since  there  was 


Front  view  of  receivers  showing  the  epicyclic 
ball-beating  drive  head  for  the  dial  fitted  with  a 
home  made  dial  plate.  The  mechanism  is  10  to  1 
and  can  be  obtained  from  British  Radios  142 
Wisconsin  Ave.  NW  Wash.  D.C.  Upper  right  are 
the  ganged  rf  and  antenna  coil  tuning  condensers. 
Center  lower  knob  is  the  rf  gain  control 


SOOMF 
25  V 


2N30I 

QR  SUBSTITUTE 

2N1ZZ? 
2NI35S 
2NI360 
2NIS34 
ZNE869 


ISO 
OHMS 
2  WATTS 


12V 
W1NDG 

180 
OHMS 
2  WATTS 


FILAMENT  TRANSFORMER  L2V  AT  2  AMPS, 


600  TO  600  OHMS 
ADJUST  FOR  tSOV   OUTPUT 

600  2W 


Mobile  power  supply  for  CW  receiver. 


JULY    1970 


91 


CD 


*4 
CO 


> 

> 

N 


ALL  COILS  NO   26  EN 

60MTRS 

L.I  -§  TURNS 

L2-3Q  TURNS 

40  MTR S 

LI  -54M£  COIL 

L2- SAME  COIL  / 

LI         L£  / 


RF  euA 

VIA 


NO.  28  €N 

40/60  METERS 
L-B  6  TURNS 
L-4  15  TURNS 


MIXER  6U8 
V2A 


JW  MILLER 
1723 

CH  45- 
3 


IF6U6 
V4A 


JW  MILLER 
12-C-E 


OUTPUT  I  F 
PROD    OET 


COAX 
RGI74 


30HWi 

L  S 


117  VAC 
60  OHMS 


CHICAGO  TRANS 

PV-20 

20  MA, 


ALL  RESISTORS  ARE   1/2  WATT  UNLESS  KOTEO 


m 


Schematic  diagram  of  mobile  CW  receiver.  Note:  power  supply  should  be  kept  away  from  receiver  to  keep  field  away  from  modulating  the  audio  output  transformer. 


enough  gain,  and  selectivity  was  obtained 
in  the  low-frequency  channel  crystals.  This 
signal  output  from  the  i-f  was  fed  into  a 
product  detector  and  then  to  the  audio 
stages. 

Circuit  Discussion 

Power  to  the  receiver  should  not  exceed 
150V  to  comply  with  requirements  to  the 
triode  section  of  the  6U8s  if  long  life  is 
expected.  As  it  turns  out,  there  is  plenty  of 
gain  using  150V,  and  the  receiver  works 
very  satisfactorily  with  only  150V  or  less. 
Volume  is  more  than  enough  for  earphone 
reception,  but  the  6U8  will  drive  a  speaker, 
although  the  tubes  were  not  designed  as 
audio  output  speaker  drivers.  The  output 
transformer  is  a  little  higher  impedance 
than  necessary,  but  it  cuts  down  on  the 
tube  current  and  is  better  when  used  as  the 
auido  choke  for  earphone  reception.  The 
tiny  transistor  speaker  could  be  replaced 
with  a  larger  speaker  —  there  is  enough 
drive. 

The  diodes  used  in  the  product  detector 
should  be  of  the  germanium  type  to  obtain 
leakage;  do  not  try  to  use  silicon  types  if 
the  IN67s  or  lN58s  are  not  available. 
Low-leakage  diodes  cause  the  signal  to 
block. 

Crystal  filters  were  made  from  two 
surplus  crystals  to  give  a  selectivity  of  3 
kHz.  If  too  narrow  a  bandpass  is  used  the 
i-f  stage  will  oscillate.  A  J.  W.  Miller  No, 
1725  i-f  transformer  specially  designed  for 
coupling  into  the  crystals  was  used.  It 
tunes  the  455  kHz  channel  45  and  channel 
47  ranges.  Experimenting  is  in  order  if  you 
have  the  time  to  try  various. bandwidth 
crystals  and  adjustments  of  the  i-f  trans- 
formers, but  the  crystals  indicated  will  give 
all  the  selectivity  necessary-  The  i-f  signal 
needs  about  IV  from  the  bfo  to  mix 
properly  and  be  passed  on  to  the  47  k!2. 
and  500  pF  capacitors  used  as  the  rf  filter. 
Construction  and  Tuning 

The  receiver  is  built  on  a  California 
Chassis  type  A-119  which  is  4*4  x  8  x  V/i 
in.  The  dial  drive  is  a  British  Radio  vernier 
type  No.  892  with  a  5-to-l  ratio.  More 
ratio  could  be  used  because  the  receiver 
does  tune  sharply.  Parts  placement  can  be 
changed   around,   but   it   is  suggested  the 


tube  arrangements  be  used  as  shown.  It  was 
found  necessary  to  remove  the  variable 
oscillator  from  the  same  envelope  because 
the  mixer  tube  pulled  the  oscillator- 
Experience  is  a  great  teacher,  and  some  of 
the  troubles  can  be  prevented  by  following 
instructions. 


m~    JL  . 

iifosyfl 

y  i^# 

•  * 

1    *  1 

• 

-^fctlt      r*J               ?  V 

^«fHg 

HWWBM^MHJj^^H 

^^_» 

Top  view  of  receiver  with  the  crystal  filter  and 
output  i-f  transformer  to  the  left  of  the  tuning 
condenser*  Note  the  oscillator  coil  is  shielded, 


Once  the  receiver  is  wired  it  can  be 
aligned  by  listening  to  the  40  meter  signals, 
although  initial  adjustments  can  be  made 
with  a  signal  generator  and  a  modulated 
tone  when  peaking  the  i-f s,  During  the 
tuning,  be  careful  you  don't  screw  the  slugs 
off  the  threads.  Since  only  150V  was  used 
it  was  not  necessary  to  use  the  customary 
100 0i7  and  .005  ptF  bypass  condensers 
around  the  various  supply  leads  to  prevent 
interaction  between  circuits.  Placing  a 
single  40  juF  condenser  on  the  chassis  gave 
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enough  filtering  to  stop  coupling  except 
for  the  audio  supply  where  a  5  fiF  and  1 012 
resistor  helped  the  filtering. 

Once  the  i-f  stages  are  aligned,  peak  up 
the  rf  and  mixer  condenser  C1B  and  C2B. 
It  is  best  to  set  the  mixer  tuning  at  a 
maximum  peak,  then  adjust  the  trimmer 
for  most  signals,  and  then  go  back  and 
peak  the  antenna  trimmer.  If  there  is  not 
enough  capacity,  tuning  of  the  condenser 
will  cause  oscillations.  The  trimmers  were 
set  almost  full  mesh  with  the  number  of 
turns  given  in  the  coil  table,  A  separate 
antenna  trimmer  could  be  mounted  on  the 
panel  if  antennas  are  often  changed 
because  the  trimmer  has  to  be  retuned 
when  another  antenna  is  used.  Best  perfor- 
mance can  be  obtained  if  a  good  antenna  is 
used,  such  as  an  80  meter  or  40  meter 
resonant  antenna,  and  although  the 
receiver  will  work  on  ten  feet  of  wire,  the 
input  is  designed  for  low-impedance 
coupling. 

While  probably  not  necessary,  it  is  a 
good  idea  to  use  the  EBY  tube  shields  over 
the  tubes  to  prevent  coupling  between 
parts.  An  aluminum  shield  between  the 
mixer  and  antenna  coils  is  another  good 
suggestion.  The  more  shielding  is  insurance 
against  possible  oscillations  between  cir- 
cuits. 

The  circuits  in  this  receiver  all  tend  to 
be    high    Q   which   gives   the    most   signal 

output:  however,  it  is  best  to  be  safe,  and 
back  off  if  necessary  on  some  adjustments 
to  give  reasonable  output  with  no  oscilla- 
tions. Since  CIA  and  C2A  tune  the  range 
80  to  40  meters,  there  is  no  need  to  change 
plug-in  coils  when  going  from  one  band  to 
the  other.  The  condenser  tracks  satisfac- 
torily. The  oscillator  coil  does  have  to  be 
changed. 

The  most  difficult  problem  with  align- 
ing the  receiver  is  to  calibrate  the  variable 
tuning  condenser.  It  is  easier  to  pull  out 
plates  to  obtain  the  proper  band  spread  and 
increase  the  0.30  pF  trimmer  to  compen- 
sate for  the  loss  in  capacity.  The  output  of 
the  oscillator  can  be  picked  up  on  the 
receiver  in  the  shack  if  you  have  one;  if 
not,  try  using  the  grid  dip  oscillator.  Make 
sure  the  signal  is  on  the  high  side  of  the 


amateur  band  because  it  is  easy  to  slip  the 
trimmer  over  to  the  low  side.  Once  you  set 
the  7.0  MHz  position  on  zero,  the  3,5  MHz 
position  can  be  brought  to  zero  by  spread- 
ing the  bottom  turns  of  the  3,5  MHz 
oscillator  coil  until  it  is  positioned  on  zero 
also , 

During  the  tuning  process  the  bfo  was 
assumed  to  be  peaked  for  a  beat  note  by 
screwing  in  and  out  on  the  slug  coil  for 
proper  tone.  Try  to  use  two  silver  mica 
capacitors  across  the  bfo  coil.  Heat  tends 
to  make  the  small  ceramic  types  drift. 


Bottom  view  of  receiver,  Bfo  slug  coil  is  between 
earphone  jack  and  rf  gain  con  trot. 


The  details  of  the  adjusting  process  can 
become  boring  to  those  more  familiar  with 
construction  but  this  description  should  be 
satisfactory  for  those  building  the  receiver. 
It  will  become  apparent  as  you  play  with 
the  adjustments  what  you  can  and  cannot 
do,  or  where  the  limits  of  adjustment  lie. 

This  receiver  performs  very  well  with 
plenty  of  volume  for  all  normal  portable  or 
mobile  work  where  CW  is  the  primary 
interest.  It  will  mount  on  the  dash  of  most 
autos  by  cementing  magnets  to  the  bottom 
of  the  chassis  unless  you  have  a  padded 
dashboard.  No  attempt  was  made  to  put 
it  on  20  meters,  but  it  would  work 
except  that  the  images  would  be  more  of  a 
problem  as  you  need  more  selectivity  using 
the  455  kHz  i-f  s  when  going  to  the  higher 
frequencies. 
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Alan  Shawsmith  VK4SS 

35  Why  not  Street 

West  End,  Brisbane,  Australia 


HAM  RADIO'S  OWN 

CON  GAME 


In  every  human  activity,  sadly,  there  is  to 
be  found  a  racket  of  some  sort  and  the 
QSL  situ  in  our  hobby  is  no  exception. 
Compared  to  the  magnitude  of  swindles 
outside  of  amateur  radio,  the  card  business 
falls  under  the  classification  of  petty 
exploitation. 

Those  who  don't  or  won't  QSL  fall  into 
several  categories.  Firstly,  there's  the  well 
in  tent  ion  ed  bloke  who  is  always  going  to 
get  down  to  writing  out  his  QSLs  -  but 
years  have  gone  past  and  he's  not  faced  it 
yet  and  you  could  safely  take  the  odds  at 
ten  to  one  that  he  never  wilL  There  are 
many  like  this  among  us  whose  sins  are 
those  of  omission,  rather  than  commission. 
Lack  of  discipline  is  probably  the  common- 
est of  human  failings.  While  it  is  possible  to 
tolerate  these  characters  and  philosophi- 
cally accept  the  couple  of  dollars  lost  in 
IRCs,  A  Ms,  etc.,  in  a  futile  attempt  at 
verification,  they  nevertheless  are  living  a 
daily  lie,  in  that  they  blithely  go  on  ending 
each  QSO  with  "QSL  sure";  adding 
nothing  worthwhile  to  the  standard  of 
ethics  or  goodwill  of  our  hobby. 


Then  there  is  that  broad  group  who 
don't  intend  to  QSL.  These  are  the  cheat- 
ers, the  deceivers,  and  the  small-time 
opportunists.  They  bring  to  ham  radio  the 
doubtful  tone  of  the  rat  race  outside.  To 
these  fellows,  ethics  and  fair  play  are 
virtues  for  the  squares.  Among  them  is  the 
type  who  sends  his  address  with  each  QSO 
and  promises  to  reply  "as  soon  as  I  get 
yours/'  The  verification  never  comes.  The 
intention  only  is  to  take. 

More  than  one  possessor  of  a  rare  call  is 
playing  the  averages.  A  DXpeditioner  in 
Africa,  who  subsequently  sent  no  cards, 
was  heard  telling  a  mate  in  a  ragchew,  'Tve 
worked  one  hundred  VKs;  that  should 
cover  me  in  that  direction/* 

In  any  company  there's  always  a  shy- 
lock  or  an  exploiter  who  wants  more  than 
his  pound  of  flesh.  One  who  is  determined 
to  sell  his  call  at  the  best  possible  price  and 
show  a  little  profit  on  his  QSL  printing 
costs  at  the  same  time*  His  request  is 
anything  up  to  five  IRCs  and  SASE  with 
your  card  —  or  make  a  contribution  pse? 
For  what?  A  check  shows  he  has  access  to 

73  MAGAZINE 


a  bureau,  so  a  card  is  sent  via  this  facility, 
followed  by  another,  and  maybe  at  a  later 
date,  yet  another,  but  ND. 

Then  we  have  the  manager/ham  setup,  a 
combination  that's  brought  more  than  one 
piece  of  connivance  into  existence.  True, 
the  QSL  manager  has  a  real  place  in  the 
modern  scene.  Most  do  their  job  ethically 
and  well  and  provide  a  prompt  service. 
Their  assistance  to  hams  in  isolated  areas 
cannot  be  overemphasized.  But  many 
managers  are  superfluous  and  the  deceivers 
in  this  field  are  growing.  I  lay  the  blame 
directly  on  many  U.S.  hams.  Anyone  with 
a  rarer  than  average  call  is  swamped  with 
offers  to  write  the  QSL  service.  The  true 
reason  being  that  the  helper  helps  himself 
out  of  the  bog  of  nonentity  that  threatens 
to  flood  those  in  countries  that  have  a  large 
ham  population.  It's  a  two-way  status 
stretch.  Both  attain  greater  importance  and 
identity  and  if  the  business  is  handled 
properly,  there's  sure  to  be  a  little  capital 
profit. 

My  call  sign  is  not  one  to  be  put  up  in 
large  letters  or  attract  a  queue  of  callers, 
but  offers  of  QSL  services  have  come  from 
the  States  (possibly  quite  ethical)  and  one 
commercially  minded  character  wrote  from 
the  U.S.  offering  to  relieve  me  of  the 
workload  at  a  pretty  stiff  fee  per  thousand 
cards  sent.  A  middle  man,  out  to  show  a 
profit  both  ways  and  gain  the  status  of  a 
manager  to  boot. 

In  defense  of  making  panting  aspirants 
pay  to  obtain  a  rare  QSL,  one  DXer  put  it 
to  me  this  way;  ltI  really  only  come  on  the 
air  to  give  the  world  a  new  country.  Every 
time  I  press  the  key  the  queue  quickly 
lengthens  to  infinity,  I  make  several  thou- 
sand QSOs  a  year.  The  QSL  costs  are 
beyond  me.  Nor  can  I  afford  the  time.'* 

In  such  a  case  the  adjunct  of  a  manager 
is  quite  in  order.  In  fact  it's  a  must,  but  the 
charitable  bit  about  helping  the  boys  to  a 
new  one  is  in  reality  most  likely  a  rational- 
ized half-truth  in  order  to  seek  privilege. 
He's  providing  a  new  country,  yes  —  but 
gaining  considerable  status  in  the  process. 
The  cost  of  the  QSLs  are  still  largely  his 
responsibility,  or  a  matter  of  arrangement 
with  his  manager;  and  the  body  of  hams 
who  make  a  QSO  should  not  have  to  meet 


the  cost  of  printing  two  QSLs  and  postage 
both  ways,  G2MIS  who  through  his  bureau 
has  probably  handled  more  QSLs  than  any 
other  ham  alive,  recently  made  a  comment 
to  the  effect  that  it  behooves  every  ham  to 
handle  his  own  QSL  affairs  if  he  possibly 
can,  I  heartily  concur. 

In  days  past,  when  I  sent  IECs,  SASEs 
and  "contributions**  etc.  to  those  who 
requested  them,  my  QSL  return  was 
between  75  and  80%.  Nothing  outstanding 
in  this  considering  I  was  buying  what  I 
wanted.  However,  after  a  personal  moment 
of  truth  wherein  I  rearranged  my  values  a 
little  and  decided  the  dollars  posted  could 
be  better  used  elsewhere,  I  sent  my  QSLs 
via  the  bureau  (where  this  was  possible)  to 
a  manager  or  direct  S.M.,  but  with  no 
IRCs,  Result:  a  15%  return.  Draw  your 
own  conclusions.  As  in  other  levels  of  our 
society ,  the  humble  pay  and  the  exalted 
claim  privilege. 

I  was  recently  instructed  by  a  manager 
to  send  SASE  with  my  card  for  direct  reply 
only.  "Have  no  bureau  and  can't  afford  the 
time  to  cope  with  stamps  and  envelopes/* 
he  said.  Special  circumstances  do  occur, 
but  in  general  the  manager  who  has  not  the 
machinery  or  the  time  to  provide  an 
equitable  service  should  not  set  himself  up 
as  a  QSL  caretaker.  Getting  stamps  for 
SASEs  is  not  possible  for  many  hams. 

Of  course  the  line  of  distinction  as  to 
what's  ethical  and  what's  snide  is  often 
difficult  to  draw.  The  fast,  modern, 
country-hopping  ham  DXpeditioner  is 
continually  calling  for  contributions  to 
defray  expenses  and  promote  the  venture 
further.  Fair  enough,  and  I've  been  happy 
to  oblige,  but  the  case  customers  naturally 
say,  Til  put  in  a  buck  or  two,  if  I  get  a 
QSL,1  The  end  result  of  this  in  some  cases 
is  a  little  bribery  or  corruption. 

The  inequities  outlined  above  are  but  a 
few  of  those  indulged  in.  We  all  know  of 
the  much-boasted  claim  of  those  who 
simply  consign  SWL  reports  to  the  waste- 
paper  basket.  To  write  a  reply  and  encour- 
age a  beginner  is  beyond  the  range  of  their 
compassion.  Then  there's  that  group  who 
will  only  send  a  QSL  to  those  from  whom 
they  want  a  verification.  No  thought  is  ever 
given  to  the  many  who  may  want  a  QSL 
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If  you  have  a  dime,  I'll  see  if  the  phones 
are  working!" 


from  them,  The  day  of  the  counterfeiter  is 
not  past  either.  They've  appeared  in  the 
past  and  will  do  so  again.  Why  spend  hours 
and  hours  chasing  a  real  rarie,  when  you 
can  print  your  own?  But  these  sharpies 
come  quickly  to  grief.  Printing  and  getting 
away  with  a  phony  QSL  is  harder  it  seems 
than  passing  a  bad  $10  note, 

This  brings  one  to  the  point  of  how  to 
deal  with  the  QSL  deviate  or  purify  the 
scene  in  general.  Unfortunately,  no  encour- 
aging prognosis  is  possible.  So  long  as  so 
few  are  so  fanatically  chased  by  so  many, 
the  prospect  of  elevating  our  QSLing  stan* 
dards  is  not  bright.  The  black  marketeer 
will  continue  to  exist  so  long  as  he  has  the 
clientiele  of  Mr.  Average  Ham.  Even  the 
most  honorable  rare-country  ham,  on  find- 
ing his  QSL  mail  laced  with  dollars,  is 
tempted  to  operate  out  of  cupidity  rather 

than  for  the  art  of  DX  itself*  Is  it  the  QSO 
or  the  almighty  dollar  that's  sought?  Like- 
wise, the  "seekers"  don't  really  want  the 
QSO  —  only  the  QSL.  From  here  it  seems 
only  a  simple  step  to  dispense  with  the 
ten-second  QSO  and  just  send  the  card  as  a 
swap  for  the  dollar. 

The  best  improvement  that  can  be 
hoped  for,  it  seems,  is  an  eventual  "buyer 
resistance"  to  the  card  sharpie.  DX-wis^ 
the  world  is  rapidly  shrinking  and  an 
increase  of  hams  in  some  of  the  emerging 
countries  will  take  the  novelty  out  of  many 
exotic  calls.  I  am  optimistic  too,  that  much 
of  the  activity  created  from  pursuing  new 
awards  will  become  more  selective.  A 
glutted  market  results  in  discerning  appli- 
cants, and  no  one  will  deny  that  the  award 
field  is  pretty  well  saturated. 

A  gentleman's  agreement  is  i#i  truth  an 
unwritten  law  and  by  this  virtue  alone  it 
should  be  more  binding  than  one  imposed 
by  constitution.  It  appears  than  many 
simply  don't  understand  the  real  meaning 
of  such  an  agreement.  The  ethics  of  QSL- 
ing  are  such  that  it  is  tawdry  piece  of 
business  to  sell  one's  call  in  a  service  that's 
called  a  mar  cur.  If  the  spirit  of  our  hobby  is 
to  be  truly  observed  and  preserved,  it  is 
obligatory  on  each  and  every  ham  who  says 
he  QSLs  to  do  so  at  par  —  or  as  near  to  this 
as  possible, 
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( continued  from  page  10) 

transmitters,    scanning    receivers,   handie-talkies, 
and  such  would  proliferate. 

The  FCC  would  not  only  gain  by  getting  back 
their  11  meter  band  for  its  original  purpose,  but 
would  get  several  million  dollars  in  fees  for  the 
new  license  and  would  get  rid  of  the  fantastic 
headache  of  even  trying  to  monitor  CB,  220 
would,  like  other  amateur  bands,  be  self- 
monitoring.  The  FCC  has  a  responsibility  for  the 
number  of  engineers  and  technicians  in  the 
country,  since  their  regulations  so  profoundly 
affect  this  situation;  this  new  license  should 
greatly  improve  this  situation* 

The  FCC  would  gain  - .  .the  amateurs  would 
gain  ,  .  .the  country  would  gain  .  .  .CITers  would 
gain  . .  .and  the  manufacturers  would  gain.  Every- 
one gains,  and  the  best  part  that  no  one  loses 
anything!  Can  you  ask  for  a  better  deal  than 
that? 

It  is  estimated  that  some  25%  of  those  active 
on  CB  now  are  unlicensed  and  that  when  the  new 
prices  go  into  effect  that  this  couid  go  up  to  75%. 
The  type  of  operations  that  we  would  have  on 
220  would  eliminate  the  things  that  make  illegal 
operation  possible.  Everyone  would  have  a  call 
* .  .would  be  listed  in  the  Callbook  ,  .  .would  have 
QSL  cards,  etc.  The  whole  thing  would  become 
legitimate.  The  ease  of  direction  finding  and  the 
lack  of  skip  contacts  would  soon  stop  all  illegal 
operations, 

DX'ing  on  FM 

Ken  was  so  enraptured  with  the  beauties  of 
southern  New  Hampshire  that  I  thought  it  might 
be  fun  to  blow  his  mind  by  taking  him  on  a  tour 
through  the  Presidential  Range  of  the  White 
Mountains,  some  120  miles  north  of  Peter- 
borough, Ken  packed  five  of  his  seven  children 
into  his  car,  but  two  kept  popping  out  so  Lin  and 
I  took  them  along  in  our  car,  along  with  Sage, 
now  just  five  months  old. 

We  headed  up  north,  taking  the  back  winding 
roads.  We  used  mobile  units  on  146.94  FM  to 
keep  in  touch.  The  system  worked  pretty  well 
except  for  repeaters  breaking  our  squelch  a  good 
deal  of  the  time.  Everyone  enjoyed  the  Morse 
Museum  in  Warren,  N.H.,  and  the  Lost  River 
Caves.  The  high  point  of  the  trip  probably  was 
the  tramway  trip  to  the  top  of  Cannon  Mountain, 
with  an  FM  Handie-Talkie  in  hand.  From  the  top 
of  Cannon  we  were  able  to  break  the  repeaters  all 
over  New  England.  The  best  contact  we  had  was 
with  a  mobile  in  Ontario,  a  total  of  200  miles 
away,  through  W1KOO  on  ML  Mansfield  in 
Vermont.  We  had  no  trouble  breaking  W1KOO,  a 
little  over  SO  miles  away,  and  working  stations 
one  after  another  through  it.  We  also  made  some 
contacts  down  in  Massachusetts  through  Wl  ALE 
in  Concord,  N.H.,  about  70  miles  away. 


That  evening,  while  visiting  my  folks  just 
outside  of  Littleton,  N.H*  I  tried  the  Handie- 
Talkie  and  found  that  I  could  break  W1KOO 
from  there  too*  Again,  this  was  a  good  50-mile 
hop.  So  I  sat  there  in  the  livingroom  of  the 
farmhouse,  talking  with  fellows  over  in  Vermont, 
New  York  and  up  in  Montreal.  I  also  managed  to 
work  Ken,  just  three  miles  away  in  a  motel,  and 
guide  him  to  the  farm.  The  Handie-Talkie  trans- 
mitted on  146J4  and  received  on  146.94,  and 
since  Ken  had  no  crystals  to  receive  on  34,  he 
had  to  talk  with  me  through  WIKOO,  a  one- 
hundred  mile  path,  even  when  he  was  parked  in 
front  of  the  farm. 

The  next  day  we  headed  off  to  Mount 
Washington.  From  there  we  made  contacts 
through  WIKOO  and  W1ALE  again,  plus  W1ABL 
and  perhaps  others.  The  local  FM  and  TV 
transmitters  raised  the  noise  level  and  made  it  a 
lot  more  difficult  to  work  out  Ken  did  a  bad  job 
on  his  hand  on  the  way  up  the  mountain,  burning 
it  when  his  radiator  boiled  over,  so  we  didn't  stay 
on  top  nearly  as  long  as  we  might  otherwise  have. 
It  takes  third  degree  burns  to  keep  Ken  off  the 
air  for  any  length  of  time* 

It  is  difficult  to  really  describe  the  excitement 
of  making  contacts  from  the  farm,  but  Pvebeen 
visiting  it  for  most  of  my  summers  for  well  over 
forty  years  and  it  is  home  to  me.  We've  never  had 
electricity  there,  nor  water  other  than  from  a 
spring  up  on  the  hill  which  runs  into  the  cellar 
and  can  then  be  pumped  into  the  kitchen  with  a 
hand  pump.  It  is  about  as  remote  as  you  can  get 
these  days.  Yet,  remote  as  it  is,  I  could  sit  there 
and  talk  for  hundreds  of  miles  with  my  little 
Handie-Talkie. 

One  Dollar  a  Copy? 

We  increased  the  cover  price  of  73  earlier  this 
year,  expecting  the  worst.  There  was  little  choice 
.  *  .either  we  made  the  magazine  smaller,  publish- 
ing fewer  articles,  or  else  we  had  to  raise  the 
price.  We  took  the  gamble.  We  figured  that  since 
73  published  more  articles  than  the  rest  of  the 
magazines,  the  extra  quarter  was  not  really 
significant.  We  figured,  but  we  didn't  know. 

The  results  are  now  coming  in  and  I  must 
truthfully  tell  you  that  the  sales  of  73  did 
change. .  -they  changed  a  lot  more  than  I  guessed 
they  would.  The  sale  of  73  went  up,  .  -way  up! 
73  now  lias,  our  distributors  tell  us,  the  largest 
single  copy  sale  of  any  amateur  radio  magazine  in 
the  world,  and  by  a  comfortable  margin* 

Subscriptions  have  been  peaking  up  too. 
probably  as  a  result  of  new  readers  paying  a 
dollar  for  a  copy  and  then  noticing  that  there  is  a 
substantial  saving  when  one  buys  a  three  year 
subscription  for  SI 2  instead  of  S36  on  the 
counter.  With  more  postage  increases  on  the  way, 
our  subscription  rates  will  have  to  go  up  appro- 
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priately.  Sorry  about  that.  Right  now  the  lifetime 
subscription  is  by  far  our  best  bet,  and  you  can 
buy  it  on  the  installment  plan!  $10  down-  This 
too,  alas,  will  be  going  up  shortly,  ,  .probably  to 
$75, 

Other  Magazines 

Four  more  magazines  are  in  the  works  up  here 
at  73  Hq.  Radio  Today  is  still  in  its  early  stages 
with  just  two  issues  published  so  far  and  accep- 
tance at  a  high  level  from  both  readers  and 
advertisers.  Once  it  is  strong  enough  to  keep  itself 
going  we  will  begin  work  on  introducing  the  next 
one.  One  is  in  the  two-way  field.  -  .one  is  a  house 
organ  for  one  of  the  big  conglomerates.  .  .one  is 
an  entertainment  magazine.  .  .one  is  about  bring- 
ing up  children.  .  .and  a  possible  fifth  is  being 
researched  for  the  gourmet  field.  There  is  a  lot  of 
money  to  be  made  in  publishing  today  (in 
everything  but  the  ham  field),  so  this  is  a  good 
time  to  take  advantage  of  the  plant  we  have  built 
up,  a  plant  that  has  the  equipment  and  personnel 
to  produce  a  number  of  magazines  ready  for 
printing,  complete  printing  equipment  for  pro- 
motion and  small  books,  etc.  All  this  is  only 
being  partly  used  for  73  and  Radio  Today,  so  we 
e;in  turn  out  a  few  more  magazines. 

Opportunities  at  73 

Our  magazine  is  growing,  as  you  may  have 
noticed.  This  means  that  we  have  to  add  to  our 
staff  every  now  and  then.  Possibly  you  have 
thought  about  working  in  your  major  hobby,  .  . 
ham  radio. .  .if  so,  you  might  enjoy  working  for 
73.  We  occasionally  have  openings  that  could 
best  be  filled  by  interested  amateurs.  The  open- 
ings may  be  in  bookkeeping,  circulation,  pro- 
motion, advertising,  proofreading,  typing,  draft- 
ing, printing,  or  layout  or  even  a  combination  of 
several  of  these  fields*  Most  of  all  we  need  people 
who  are  interested  in  helping  amateur  radio  to 
progress  rather  than  just  wage  earners.  Drop  us  a 
line  and  a  resume  if  you  like  73  and  are 
interested  in  living  in  the  most  beautiful  spot  in 
the  country.  _  _  Wayne  . 


DX'ing  from  JY 


Incentive  Licensing 
Is  Here! 


Brush  up  -  Tone  up  -  Shape  up 

with  AMECO  Technical  Books 
and  code  practice  records. 

EASY  TO  UNDERSTAND  BOOKS 

#  16  01  Advanced  class  license  guide 50 

#  1701  Extra  class  license  guide .75 

Radio  amateur  theory  course.  Latest  edition 

is  ideal  for  brushing  up. 

#10201  (over  300  pages) 3.95 


THE  FASTEST  AND  SIMPLEST  WAY 

TO  INCREASE  CODE  SPEED.  .  . 
AMECO  CODE  PRACTICE  RECORDS 

(33  1/3  RPM) 

#104-33  Contains  material  to  increase 

code  speed  from  13  wpm  to  22  wpm 3.95 

#  106-33     19  to  24  wpm  supplement 

to  above 3.95 

AND  FOR  THOSE  OF  YOU 
WHO  ARE  A  BIT  RUSTY 

#103-33  Contains  material  for  8  to  18  wpm  ....3.95 
#105-33     supplement  to  above 3.95 

A  T  LEADING 
HAM  DISTRIBUTORS 


AMECO 


DIVISION  OF  AEROTRON,  INC. 

P.   O.   BOX  6527  •   RALEIGH   N.  C   27608 
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Please  would  it  be  possible  for  you  to  insert 

my  name  and  address  in  73  as  T  would  like  to  get 

one  or  two  pen  pals  hvother  parts  of  the  world 

who  are  as  intensely  interested  in  all  aspects  of 

ham  radio,  TV,  and  electronics  as  I  am.  1  am 

nearly  16  years  of  age,  in  my  third  year  at  college 

(fifth  form),  and  have  all  the  normal  interests 

that   a   healthy   male   of  my   age   should   have, 

especially  the  above  mentioned-  I  have  been  sold 

on  radio,  etc.,  since  I  was  1 1  years  old  and  collect 

every  knowledgeable  radio  book  I  can  get  hold 

of-  1  would  be  most  grateful  if  you  can  help  me 

out.  „.  _ 

Warren  Dyer 

25  Btonwyn  Street*  St*  Albans 

Christchurch  5,  New  Zealand 

CW 

I  have  followed  the  incentive  licensing  bit 
somewhat  casually  but  have  to  ask,  "What  is  all 
the  furor  about,  anyway?"  Is  it  truly  possible 
that  the  chance  of  being  reexamined  in  some 
relatively  elementary  theory  and  being  required 
to  send  and  receive  CW  at  the  blinding  speed  of 
13,  or  even  20,  wpm  has  the  whole  fraternity 
shook  up?  If  this  is  a  fact,  it  suggests  to  me  that 
many  amateurs  have:  (1)  lost  pride  in  accom- 
plishment, (2)  have  no  business  in  the  hobby 
anyway,  or  (3)  worse  yet,  ,  .both!  Ergo,  in  my 
honest  opinion,  ham  radio  would  be  the  better 
off  without  them.  The  feeble  excuses  of  "no 
time/*  "too  old,*"  "can't  study/*  etc,  leave  me 
cold.  1  have  raised  a  family,  am  working  full  time 
on  a  second-career  job  (23  years  in  the  navy),  am 
taking  an  extensive  correspondence  course  and 
considering  additionally  some  college  night 
school.  Incentive?  You  better  believe  it!  I  want 
my  license,  my  rig,  and  all  that  goes  with  it,  and  I 
can  tell  you  here  and  now,  they're  going  to  have 
to  take  it  away  from  me!  Maybe  others  don't 
ire,  but  as  for  myself,  the  idea  of  earning 
something  has  a  great  amount  of  appeal, 
including  an  Extra  class  ticket  I  picked  up  in 
1954,  As  far  as  I  can  remember,  this  cherished  bit 
of  wallpaper,  at  the  time,  offered  absolutely 
nothing,  promised  nothing  (I  already  had  Class 
Ah  except  a  large  measure  of  satisfaction  in  being 
able  to  do  it. 

Except  for  those  who  have  a  physical  handi- 
cap, anybody  who  wants  a  license  (any  level)  and 
has  guts  enough  to  work  for  it,  can  get  it.  Those 
kicking  in  this  attribute  and  content  to  be  second 
best,  will,  as  always,  sit  on  the  sidelines  moaning 
and  groaning  that  they  axe  being  discriminated 
against  and  wait  for  somebody  to  give  'em 
something  for  free-  Well,  fellows,  have  fun.  It's 
cold  and  lonely  out  there,  but  you'll  have  plenty 
of  company  with  the  rest  of  the  second  team. 

You  may  well  ask  if  1  belong  to  the  ARRL. 
You  bet  I  do!  1  have  been  so  affiliated  for  over 
30  years  and  I  know  where  responsible,  demon- 


strated   leadership    for    amateur    radio   may   be 

found'  Gene  R.  Cate  W4GEF 

3647  Huckleberry  Street 

Memphis  TN 

Is    this    the    familiar    if-I-did-il-so-can-you    syn- 

drome?  ...Ken 

CW  Not  Anachronistic 

Thanks  to  Wayne  Green  for  the  kind  words 
for  CW  in  the  April  issue  of  73.  I  do  not  know 
Wayne's  authority  for  the  statement:  "1  know 
that  the  military  uses  it  very  little  any  more/* 
Very  little  is  not  defined,  but  1  assumed  it  was 
approaching  the  insignificant 

I  do  not  agree  because  my  information 
acquired  over  more  than  30  years  of  being  closely 
connected  to  the  Navy's  communication- 
electronics  is  probably  closer  to  the  real  facts 
than  Wayne's,  (The  Navy  was  still  military  the 
last  time  1  looked,)  I  am  in  a  position  to  know 
that  there  are  still  a  large  number  of  messages 
being  moved  by  CW  each  month  over  Navy 
circuits  (or  else  the  reports  to  headquarters  in 
Washington  are  being  gundecked).  Several 
hundred  radiomen  are  being  qualified  each 
month  in  CW  in  service  schools.  In  addition. 
Speed  Key  Certificates  are  being  issued  each 
month.  Talk  to  Navy  radiomen  who  have  been  on 
distant  deployments  and  you  will  learn  that  it  is 
not  uncommon  to  have  to  resort  to  CW  as  a  last 
ditch  mode  when  TTY  and  voice  circuits  go  out. 
True,  other  modes  carry  a  large  part  of  the  traffic 
these  days,  both  in  military  and  commercial 
circles,  but  CW  remains  the  old,  reliable  standby 
when  others  fail. 

It  is  still  my  professional  judgment  that 
people  should  not  rush  out  and  buy  lilies  for 
CW*s  funeral  They  may  need  them  for  their  own 

firSt*  Lester  Harlow  WB6ZNW/W4CVO 

5015  Cape  May  Avenue 
San  Diego  CA 

The  Navy  fought  off  airplanes  and  aircraft 
carriers  for  more  years  than  anyone  thought  they 
could.  ■  .perhaps  they  will  be  able  to  hold  onto 
CW  as  long  as  battleships.  Wavne 


Ham  Exchange 

In  the  past  months  I  had  some  nice,  some 
very  nice  experiences  with  Ham  Hospitality.  In 
the  middle  of  May,  we  had  a  couple  of  days  off 
school,  and  I  was  invited  to  New-  York  by 
4X4FN,  who  showed  me  around  town  (around 
city,  sorry).  We  had  a  real  nice  party  with  hams 
at  his  house,  and  also  at  Y02BOs,  where  I  had 
the  chance  to  meet  a  couple  of  American  and 
foreign  amateurs. 

My  second  very  interesting  experience  took 
place  the  first  week  of  April,  1  was  invited  to 
Purdue  University  by  CP6DG  and  CP5IQ,  and 
had  a  great  time  too,  of  course! 

I  am  an  exchange  student  in  the  states  until 
August  1970,  and  do  not  have  any  relatives  here, 
and  in  my  case,  Ham  Hospitality  is  doubly  nice. 
and  I  am  thankful  to  73  for  having  had  the  idea 
and  having  put  it  in  practice!  I  hope  many  other 
hams  will  be  able  this  way  to  experiment  and 
enjoy  international  friendship. 

If  anyone  is  in  HB9  land,  my  address  is  Susi 
Christen,  En  Brochat,  1093  La  Conversion,  with 
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the  phone  number  (021)  280504,  I  would  be 
very  glad  to  serve  as  a  guide  and  do  everything 
possible  to  make  everybody  feel  at  ease. 

Susi  Christen  HB90E/W4 

International  House  J .S.U . 

Jacksonville  AL 

So  There! 

73 *s  needle  is  stuck!  Still  harping  against 
incentive  licensing!  It  is  here;  let  us  face  it!  I 
speak  now  to  the  73  staff. 

For  your  own  benefit,  I  suggest  that  you 
reread  and  reanalize  Subpart  A,  General,  97.1, 
Basis  and  Purpose. 

Amateur  radio  is  not  a  right;  it  is  a  privilege  to 
be  earned;  granted  us  under  the  control  of  the 
FCC  by  our  government. 

This  continual  harping  reminds  me  of  the 
story  of  the  old  hound  sitting  on  a  burr,  howling 
in  pain  and  just  too  damn  lazy  to  get  up. 

I  too,  was  very  disturbed  when  incentive 
licensing  was  first  proposed;  then  I  reread  97 J 
and  decided  to  try  and  do  something  about  it. 

I  am  a  stupid  old  ex-farmer  and  I  obtained  my 
first  amateur  license  in  1964.  In  September  1968 
I  made  the  Advanced  class  on  the  first  try,  but  I 
failed  the  theory  on  the  Extra.  One  year  later  I 
again  took  the  examination  and  made  Extra.  If  I 
can  do  it,  anybody  can.  Why  bitch?  Sure  it  is 
work,  it  takes  time  and  study;  but  what  is  a 
hobby,  if  it  is  not  something  to  consume  some 
time?  There  is  also  a  lot  of  satisfaction  in 
achievement;  try  it,  I  held  a  radiotelegraph  First 
back  In  1932  under  the  Dept  of  Commerce;  but 
that  elapsed  in  1935  and  was  never  renewed.  I 
admit  it  helped  me  with  the  C\V  part  and  was  also 
a  factor  in  entitling  me  to  a  two-letter  call;  but  I 
feel  that  any  General  today  can  at  least  make  the 
Advanced  -  which  has  nearly  all  the  privileges  of 
the  Extra. 

I  was  glad  to  see  the  Callbook  list  license 
classifications-  I  know  of  one  Technician  who 
immediately  disappeared  from  the  75  meter 
phone  band,  and  heard  of  one  Conditional  who 
sold  all  his  gear  rather  than  submit  to  reexami- 
nation. 

Now  you  are  starting  to  bitch  about  paying 

$9  for  a  five-year  license.  Bet  you  spend  more 

than  that  on  807s  or  golf  or  bowling  or  fishing 

and  hunting.  The  Canadian  boys  now  are  paying 

$10  a  year  for  their  license,  I  would  like  to  see 

them  boost  the  license  fee  on  the  10-4  boys  up  to 

$50;  maybe  that  would  take  the  hobbying  out  of 

it  and  return  it  to   the  business  enterprises  for 

which  it  was  originally  intended. 

H*  C,  Swanson  W0LZ 

193   20th  Avenue  SW 

Cedar  Rapids  IA 

Maybe  everyone  who  doesn  ft  think  the  same  way 
you  do  should  be  lined  up  against  the  wall  and 

shot-  ...Ken 

Upgrading 

I  found  Wayne's  April  editorial  very  easy  to 
agree  with.  The  ink  on  my  Technician  class 
license  is  barely  dry.  If  I  may,  I  will  make  a 
comment  on  the  difficulty  of  the  written  portion 
of  the  exam.  Admittedly  I  will  fairly  soon  be  one 
of  those  EE  college  graduates  that  Wayne  men- 
tioned. The  material  might  make  up  a  fair  hour 
quiz  for  junior  level  EE  students.  As  a  text  of 
technical  competence,  it  is  trivial. 


CAMP  ALBERT  BUTLER  INVITES 
HAM  RADiO   ENHUSIASTS  OF  ALL  AGES 

TO  TRY  FOR  YOUR 
GENERAL  CLASS  TICKET 

THIS  SUMMER!  OUR  11TH  SEASON 

STUDY  INSTRUCTION  LEADING  to  GENERAL  ADVANCE 
and  AMATEUR  EXTRA  LICENSE 

This  co-*?d  Amateur  Radio  Camp,  Y,M.C,A.  owned  and 
operated,  can  accommodate  60  campers.  There  is  no  age 
limit.  We  have  had  campers  from  7  through  74  years  of 
age.  It  is  very  helpful  if  you  can  copy  5  wpm  or  have  a 
Novice  or  Technician  ticket,  but  it  is  not  necessary. 
Time  is  divided  between  radio  classes  in  code  and  theory 
and  the  usual  camp  activities,  such  as  swimming, 
archery,  rifiery,  hiking,  etc.  Golf  privileges  are  included 
at  the  beautiful  New  River  Country  Club  course. 
Entire  staff  consists  of  licensed  hams  who  are  instruc- 
tors in  electrical  engineering  in  some  of  our  finest 
colleges  and  universities.  Camp  opens  August  1  and 
closes  August  15th.  Tuition  of  S20O  includes  all  camp 
expenses:  room,  meals,  notebooks,  textbooks,  and 
insurance.  Send  for  our  brochure. 


|c.  L.  Peters,  K4DIUJ 
I     General  Secretary 

i 


i 


Gilvin  Roth  Y.M.C.A.,  Elkin,  North  Carolina 


Please  send  me  the  Booklet  and  Application 
Blank  for  the  Camp  Albert  Butler  Radio  Ses- 
sion. 
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ELECTRO 

SHIELD 


CUSTOM   SYSTEMS 
KITS*  ACCESSORIES 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD8 

YOUR  ENGINE 


ESTES  ENGINEERING  CO 

543  W.  184th  St.,  Gardena,  Calif.  90247 
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RG  196  AU  50  Ohm  teflon  coaxial  able,  Qutsida  diamvtvr  080"  RF 
ton  29  do  par  foot  it  400  Mhz  SiW  piatfrd  thieidmg  and  conductor 
Uteri  for  inlftmsl  cha»K  wffmg,  antenna  coupling,  RF  cOuplmg  between 
siagev  «ic  Random  length*  frotn  35  foot  to  T50  foot.  Colon  black,  rtd, 
brown,  blue,  grav,  orange  Regular  price  234  per  foot  Our  price  54  D#r 
foot  S3  DO  per  100  ft 

4&5  Kbi  caramk  Misri  type  BF-45&A  Thai*  filters  wilt  help  to  iharpen 
the  ietecfivi>ty  of  rnost  fats  using  455  KHz  IF 's.  U«  across  cathode  bias 
resistor  in  place  of  a  capacitor,  or  in  transistorized  sets,  across  the  emitter 
bias  resistor  Impedance  is  20  ohms  at  455Khi..  DC  resistance  ti  infinite 
Irnpedance  mrrreaiM  rapidly  a*  voo  ■••we  455  Khz  Plan  your  owfi  LC 
filter  eifcuifi  at  very  low  cost 
10  for  SI  00   25fof  £2  00 

TOROID  POWER  TRANSFORMERS 

#  T-Z  This  toroid  wa$  deigned  for  use  m  a  hybrid  F.fA  mobile  unit,  using 
a  single  8647  tube  in  the  RF  amp.  for  30  watts  output.  Schematic  in- 
cluded 12  VOC  Oft  using  2NT554's  or  equivalent  Sec.  #1  500  volts  DC 
out  at  70  watts.  Sec  02  65  voJts  DC  bias  Sec,  #3  1,2  voks  AC  for 
filament  of  8647  lube  Sec  0A  C/T  feedback  winding  for 2N  1554's  1 
mtck.  2%'  dia.  $2  95  ea    2  for  S5.00 

#  T-3  Has  a  powdered  iron  core  end  is  built  like  a  TV  fly  back  transformer 
Operates  at  about  800  CPS.  12V  DC  Pri  using  2N442's  or  equivalent  DC 
output  of  V/OBLB  475  volts  90  watts.  C/T  feed  beck  winding  for  2N442's 

$2.95  ea.  -2  for  $5. 00 
TRANSFORMERS 

P  7    117  VAC  Pn   S*c   f  1  185  VAC  @  120  ma.    Sec-  §2  6.3  VAC  &  4A. 

Double  Half  Shell  Mail  Bo*  Type    SX  146  type.  $2.75  ea.  2  tot  S5.00 

P-9    n  7  VAC  Pri   Sec,  0  900  VAC  ©  300  ma.   Sec,  0  2  100  VAC  ¥  10  ma 
Bias    Sec  #3  12  6  VAC  @  AMP.  Wt   16%  lbs  Double  Harf  Shell  S4  50 

MO  117  VAC  Pr*  Sec  #1  960  VAC  CT  #  160  ma-  Sec  02  425  VAC 
C.T  and  tap  ai  100  VAC  10  ma  Bias  Sec  03  12,6  VAC  @4.5A  Double 
Shell  Mad  Box  type    Wt  6*  Ibi  $3  75 

Output  transformers,  all  types  59  cents  or  3  for  $1-50 

OT-1      Transistor  TO-3  Power  Diamond      Imp       15  Ohms  to  3  2  ohms  DC 
Res,  Pri    6ohm    Sec   .3  on m. 

OT-2     Pri    imp.  7000  ohm     Sec.  3  2. and  500  ohm  fof  Phones  or  70  voll 
line  3  watts     Full  shielded  Double  Half  Shell. 
OT-3  Pri   imp.  5500  ohms    Sec.  32  ohms.  SCI  22  type. 

All  prices  FOB  All  weights  listed  are  net  Please  allow  for  packaging. 
Pi  ease  allow  enough  for  postage.    We  will  return  any  extra, 

TOWER 

COMMUNICATIONS 

1220  22  Villa  St.,  Racine,  Wl  53403 


Thousands  of  Rirts 

Good   Business  for  sale 

DOW  TRADING  CO.,  INC. 

ELECTRONIC  PARTS  &  EQUIPMENT 

1829  E.  HUNTINGTON  DRIVE 
DUARTE.  CALIFORNIA  91010  357-3763 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


NOW  AVAILABLE!  A  TRANSISTOR- 
IZED FM  IF  STRIP  FOR  YOUR  HOME 
BREW  PROJECTS  FEATURING: 

•  4  Stages  for  Superb  Limiting  Action 

•  455  kHz  Center  Frequency 

•  ±5  kHz  Deviation  Acceptance 

•  3  dB  Limiting  at  Less  Than  100  Microvolts 

•  +12VDC@10  mA  Power  Requirements 

•  Small  Size:    4"  x  1"  x  %" 

•  All  Top  Quality  Components 

•  Factory  Tuned  and  Assembled 

ORDER  AS  MODEL  703  @S18.95  PPD  FROM: 

HI-SPEC,    PO  Box  387,  Jupiter,  Florida  33458 


Several  years  ago  Uncle  Sammy  sent  me  to 
thirty-eight  weeks  of  electronics  school  at 
Treasure  Island.  Not  many  of  the  graduates 
would  have  to  live  with  the  license  manual  very 
long  to  pass  the  General.  The  same  can  be  said 
about  the  graduates  of  junior  college  and  com- 
munity college  vocational  electronics  courses. 

The  problem  of  cheating  is  very  real  Probably 
the  best  answer  is  one  suggested  by  radical  Wayne 
Green:  To  have  three  witnesses  present  to 
administer  the  test  (and  all  mail  order  tests), 

I  also  feel  that  the  Novice  test  should  be 
renewable  with  a  fee  for  renewal,  but  not  for  the 
original  license.  Also,  that  the  Novice  and  Tech- 
nician should  be  held  concurrently. 

I  also  have  some  thoughts  on  the  invective.  1 
mean  incentive  licensing,  issue  and  the  stupid 
butchering  of  the  hands  which  I  won't  go  into 
here,  but  there  is  one  thing  which  might  help. 
Since  the  FCC,  with  considerable  prodding  from 
Congress,  is  going  to  raise  the  license  fees  from 
4  to  S9  to  help  defray  the  cost  of  the  operation 
of  the  government  (what  are  our  taxes  for?),  why 
not  charge  the  $9  for  renewal  of  the  same  class 
license,  but  retain  the  $4  for  new  licenses  or 
upgrading  to  a  higher  license.  This  would  put 
incentive  into  incentive  licensing. 

James  E.  Galbraith  WA7NYM 

403  College 
Moscow  ID 


Techs  on  10? 

A  few  weeks  ago  1  sat  down  and  wrote  73 
about  my  feelings  on  Techs  getting  part  or  all  of 
10  meters  so  they  would  be  able  to  get  the  code 
practice  needed  to  pass  the  General.  Well,  after 
reading  Wayne's  editorial  in  the  April  issue  I 
again  feel  I  must  say  something. 

Referring  to  his  "Solution  to  the  Code  Prob- 
lem/' I  would  like  to  give  you  an  idea  of  what 
the  club  I  belong  to  is  doing-  First,  let  me  say 
that  I  am  the  president  of  this  club  and  have  only 
been  a  member  for  the  last  year. 

I  was  given  code  practice  by  an  oldtimer  here 
in  town  who  wanted  to  get  new  people  interested 
in  amateur  radio.  After  a  year  and  a  half  as  a 
Novice,  I  was  about  to  give  up  on  the  13  wpm. 
At  that  time  I  heard  the  club  was  going  to  give 
code  and  theory  classes  so  the  Techs  in  the  club 
could  upgrade  their  licen  I  informed  three 
other  people  of  this  and  they  too  were  welcomed 
(two  were  Novices  and  the  other  had  no  licenses 
at  all). 

Out  of  this  club  of  about  20  there  was  not 
one  Tech  who  was  even  interested  enough  to  take 
the  time  to  attend  those  classes. 

Now,  9  months  later  our  club  again  decided 
to  give  code  and  theory  classes;  as  before,  not 
one  Technician  even  showed  up.  Still  we  were 
able  to  give  11  Novice  tests  and  all  were  passed. 

My  point  is  this,  all  1  hear  is  how  the  code  is 
stopping  some  good  hams  from  using  the  lower 
bands.  If  they  were  the  least  bit  interested  in 
putting  a  little  effort  out  they  could  have  those 
rights. 

As  for  giving  the  Techs  10  meters  I  would  go 
along  if  (and  only  if)  it  was  for  CVV  only.  The> 
say  this  is  the  only  band  they  can  practice  on. 

I  would  say  if  10  meters  was  opened  to  Tech 
there  would  not  be  any  more  CW  on  it  than  there 
is  on  6  meters  todav .  ^.         „T  A  nv„n 

Joe  Dinger  WA9YZD 
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Repeater  Shortcut 

Why  make  repeaters  that  come  down  to 
audio?  Why  not  heterodyne  the  input  to  a  high 
i-f,  and  then  back  to  an  output  frequency.  There 
are  thousands  of  TV  translators  which  utilize  this 
mode  of  operation  and  some  legal  FCC-approvcd 
I';M  translators  as  well!  (Broadcast  FM.)  (There 
are  also  some  illegal  broadcast  translators  work* 
ing  the  FM  bands  that  I  know  of.)  Heterodyne 
microwave  systems  are  very  common, 

So  why  not  make  up  a  ham  repeater  that 
operates  the  same  way.  It  is  easy  to  lap  the 
amplifier  stages  to  allow  squelch  cutoff  or  some 
such  control  of  the  output,  The  power  con- 
sumption is  less,  and  the  ability  to  keep  the 
signals  sounding  better  is  to  be  desired. 

Vd  like  to  know  if  anybody  in  the  country  is 
using  a  pure  rf  translator.  Also,  in  comments  re 
rules,  I  think  we  should  keep  them  flexible 
enough  so  we  are  not  ruled  out  of  using 
translators  as  opposed  to  repeaters.  Translators 
are  easier,  and  generally  less  trouble. 

Art  Brothers  W7NVY 
Grouse  Creek  UT 

Gil  Boelke  W2EUP  has  built  and  operated  an 
ail-solid-state  translator  that  is  completely  port- 
able. 73  is  pushing  him  for  an  article  on  it.  (For 
the  benefit  of  other  readers,  Art  Brothers  was 
associate  editor  of  FM,  His  recent  request  to  the 
FCC  for  abandonment  of  Docket  18803  in  favor 
of  a  new,  more  realistic  docket  has  been  receiving 
favorable  official  comment,)  « 

The  Students  Net 

Various  quarters  of  the  amateur  community 
take  pride  in  the  supposed  courtesy  of  hams. 
Perhaps  this  often  seems  apparent  in  the  way  our 
bands  sound  under  certain  conditions,  but  I  now 
feel  an  obligation  to  express  my  dismay  at  having 
to  debunk  this  rumor. 

During  the  month  of  May,  many  college 
campuses  closed  or  went  on  strike,  in  protest  to 
the  invasion  of  Cambodia  and  the  deaths  at  Kent 
State.  It  was  natural  that  the  strike  leaders, 
needing  some  way  of  communication,  and 
students  at  various  campuses,  needing  infor- 
mation, should  turn  to  amateur  radio.  Thus,  the 
National  Student  Information  Net  was  formed, 
expressly  for  the  dissemination  of  information 
between  colleges  and  into  regular  broadcast 
channels,  at  the  campus  radio  stations.  The  net 
leaders  checked  with  the  FCC,  and  were  in 
violation  of  no  regulations,  although  many 
people  did  not  agree  with  some  of  the  infor- 
mation passed  on  the  net  (such  as  strike  commit- 
tee phone  numbers,  press  releases,  etc.). 

Yet,  throughout  the  operations  of  the  net,  on 
vaious  frequencies  (depending  on  band  condi- 
tions), there  were  numerous  jamming  stations 
who  attempted  to  impede  operation  of  the  net 
Repeated  statements  of  legality,  allowal  of  break- 
ing stations  to  express  their  dislike  of  net 
operations,  and  calling  the  FCC  did  not  help.  It 
was  necessary  to  call  the  FCC  every  few  minutes 
in  order  to  have  them  attempt  triangubtion  of 
the  offending  jammers.  Tape  recordings  were 
made  by  net  stations  to  help  identify  these  illegal 
operators. 

The  melange  of  QRM  was  enough  to  fill  a 
mental  ward.  Among  the  stations  was  "Big  Ben," 
who  whistled  a  tune  familial  from  church  bells; 


PEP's  SPECIAL! 

CIRCUIT  BOARD  COLLOSSAL 

Loaded  with  components  up  to  Si 00.00 
value.  Bought  out  one  supply  house— 
FIRST  come-FlRST  served! 

All  Different!  All  Complete!        First  Line  Units! 

If    you    don't    fee]    that    you  got  your 
money's    worth— full    return    guaranteed. 
3  DIFFERENT  GROUPINGS  TO  CHOOSE  FROM 

group  a  -  Actual  Value  $15.00  -  PEP  Price  SI. 25 

SAMPLE  A-1:  200  diode  -  7  transistors  - 
over  50   resistors  —  complete  with 
board. 

SAMPLE  A-2:  Four  I,  C.  Mounting 
Blocks  <—  3  transistors  —  over  25 
resistors  —  complete  with  board, 

group  b  -  Actual  Value  $20,00  -  PEP  Price  $1.75 

SAMPLE  8-1:  8  I,  C.  Mounting  blocks  — 
Over  50  resistors  —  32  transistors  — 
over  30  diodes  —  complete  with  board. 

SAMPLE  B  2:  32  transistors  -  over 
TOO  resistors  -  capacitors  —  Over 
15  diodes  —  complete  with  board, 

group  c  -  Actual  Value  $50.00  -  PEP  Price  $4.50 

SAMPLE  C  1 :  22  in-line  I.C.s  - 
over  75  diodes  -  20  trans.  — 
over  50  resistors       capacitors  — 
complete  with  board. 

SAMPLE  C-2:  22  in-line  I.C.s 

over  50  dtodes  —  Over  50  resist  — 
capacitors  —  complete  with  board. 

LIMITED  SUPPLY!  Hurry  and  place  your 
order  for  the  best  buys!!! 

NO  SALES  TAX— WE  PAY  POSTAGE 

PARK  ELECTRONIC  PRODUCTS 

P.O.  Box  99,  N.  Salem,  N.H.  03073 


ALL  BAND  TRAP  ANTENNA ! 


Reduces    Jnterrefcn.e    irtJ    ^  HMfFor  ALL  Amateur  Transmitter*, 

&S5^A"  "m'J&^JSSU.  WGu.r.n,ejKl  for  1000  Watt,  Pow 

Reception    Strong  Compete  |     «r.      Light,   Neat,   Weatherproof, 

wiih  96  ft  ?2  ohm  fee  dime  Sealed  re^oiuni  Trap*  Far  novice  and  til  cltu  radio 
amateurs'  Eliminates  5  teparjle  imennis  with  b*Uer  perfornwiiee  guaranteed 
fjCMO-:0-l5-IO  meter  band*  Complete  1 02  ft  $19  95  40  20-1  5-10  mete?  binds. 
54  ft  (but  Tor  world-wide  short  *jvc  reception!  SI&.9S  Send  only  IJ  00  icjih. 
ck,  mo]  and  pay  postman  balance  COP  plus  postage  on  arrival  or  send  full  pnee  fat 
post  pud  dcJivcrv  Complete  instructions  indudrJ 
WESTERN     ELECTRONICS  Depi.  A  Kearney.  Nebraska     68847 


CUSTOM    TRANSFORMER    DESIGN    L    MANUFACTURE 

Write  today  for  a  free  quotation  on  any  transformer,  choke, 
or  saturable  reactor.  Earn  unit  will  be  fjesigned  and  manu- 
factured to  your  exact  specifications.  Standard  K-l  ami  tape 
wound  "C"  cores  are  available.  Quantities  from  single  units 
to  production  runs  may   Ivo  accommodated. 

PETER    W.   DAHL   CO, 

5325    Annette   Ave.,    El    Paso,    Texas  79924 

Tele:  915-751-4856 


ARNOLDS  ENGRAVING 

Persona  fixed 

ELECTRIC  - 

0N-THE-A1R  ^EEBSJB^ 
SIGN 

WITH  CALL 


STATION 

WA2ZHA 

ON  THE  AIR 


Works  on 
110  VAC 

$|2-95 


WA2ZHA 


j  * 


Metaltex  Lapel  Bar  •  $1.50     Metaltex  Tie  Clip  -  $2.25 

ARNOLD'S  ENGRAVING 


2041    Linden   St. 


Ridgewood.    N.Y.    11227 
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NEW  G&G  CATALOG! 

MILITARY  ELECTRONICS 


24  PAGES*  crammed  wiih  Gov't  Surplus  Electronic  Gear  -  ihc  Biggest 
Bargain  Buys  in  America  I  It  will  v*y  you  to  SEND  25e  for  your  copy  - 
Refunded  with  your  first  order* 

BC-645  TRANSCEIVER      15  tubes.    435  to  SOO  Mc. 
Easily  adapted    for  2  way  voice  or  code   on  Ham. 
Mobltet      Television    Experimental,     and    Citizens 
Bands.  With  tubes*  less  power  .supply     +m  *    Af 
In  factory  carton,  BKAND  NEW. ......  >10*VJ 

SPECIAL  PACKAGE  OFFEH:  BC-G45  Transceiver,  Oynamolor  and  all 
accessories,  including  muunlmg,  L'HF  Antenna  Assemblies,  contra]  box, 
complete  set  o£  connectors  and  plugs.  CO  A    Q  K 

tJ rs n£3  we w  ....■•..■•■. ■...■*...»... .*»««*.. ***.«•.*.#••  *^ ^* *^ •  »  ** 


AN/ APR  -  4Y  FM  &  AM  RECEIVER    'FB"  far  Satellite  Tracking! 
High  precision  lab  instrument,    for  monitoring  and 
meaauriog   frequency  and  relative  signal  strength, 
39  to  40(1-0  Mc.    in  5  tuning  ranges,    i  -r  110  v  60  cy- 
cle AC.    Built-in  power  supply.  Original  circuit 
diagram  included.  Checked  out,  *ao   en 

Perfect,   LIKE  NEW.. .,  $00-50 

All  tuning  units  available  (or  abov 

DUAL  AMPLIFIER 

Has  two  input  circuits,  each  feeding  a  single  fiSNTGT  twin 
triode  amplifier.    HSVfiOcy*   power  supply. 
Finest  component*.  Sl*e:  5#**2iTtx4f\  Weight     *.  —- 
11  lbs.    Sra&d  new,  SPECIAL •  •  .  •  •  $7»¥5 

WILLARD  2-VOLT  STORAGE  BATTERY 

Rated  at  20  Amp. -Hours.  Model  20-2*  Rechargeable, 
Compact  nonspill  construction.    Lightweight  polysty- 
rene container,  3x4x51".  Shipped  dry,  uses  standard     — 
electrolyte.  Shipping  Weight  3  lbs.    NEW,  each  .  «  .  ♦  J2./9 

fiC-605  INTERPHONE  AMPLIFIER 

Easily  converted  to  home  or  office  intercom  system  1  Uses  pair 
of  1619  tubes,  delivering  10  watts  of  audio  power.  Missive  con- 
struction,  suitable  for  shops,   factories.    Finest  parte  used 
Con  v.  diagram  and  Instr,  included,    BRAND 
^  t- "  »  *  ,  *  .   »  ,  ,,  i,i  .  .  ,  ,  •»»«-»■-■   i 
Used  |l.  95 


$2.45 


HEADSET 

Low  Impedance.  With  Large  chamuU  ear  cushions.  4-ft.  cord  and 
plug.    Reg.  $12,50,    OUR  SPECIAL  PRICE  - Jtj  OJ 

Hign  impedance  adaptor  for  above  ,  ,  ,  69C  #*•▼■» 


Frea. 
Jtange 

RECDVE**, 

ifO^sso  kc. 

.3  *  Q      rrlC"^    \     w    m    ■% 

■*  *  j  i  1      flVC  j  ■    ■ 

1*5*3    Mc  * .  . 


SCR-274-N,  ARC-5  COMMAND  SET  HQ! 

Exc.  Like 

Tn»  Used  W*w 

Complete  with  Tubes 

OC-451  fl6.9»  121.50 

BC-454  tl6. SO  »19.50 

BC  4  5  3  iH   95  *17.9S 

R-2S  —         ,  .  ,  ,   $19. SO 


■AND 

Mtw 

.  ,  *2T.SO 

122.50 

.       121,50 

.  , hi. so 

TERMS:      25%  Deposit  with  order,  balance  C.O,P.  -or-  FemitUnee  lm  full. 
Minimum  order  15.00  F.O.  EL   NYC*  Subject  to  prior  sale  and  price  change 

G&G  RADIO  ELECTRONICS  COMPANY 

47  Warren  St.,  (2nd  Ft)  N#w  York,  N.Y.  10007     Ph.  212-267-4605 


WE  PAY  HIGHEST  CASH  PRICE 

for  Electron  Tubes  &  Semiconductors 

lm  mediate  Payment  on  Unused  Tubes 

H  &  L  ASSOCIATES 

EUzabethpon  Industrial  Pyk 

Elizabeth,  New  Jersey  07  206 

(201)  351  4200 


FREE  Catalog  "JSriSW 

SURPLUS  ELECTRONIC  BARGAINS 


/A    Now    BIGGER    and 
k  J,l        BETTER    Than    tver! 


MAIL  THIS  COUPON   NOW' 


NAME: 


.   .■-■■..       |  llll.lKlllll 


ADDRESS 


I 

CITY: 


"«^t i — 


STATE: 


ZIP: 


I 
I 
I 


For  your  Fflff  copy,  fill  out  coupon  and  mat!.   Dmpt.   71 


FAIR   RADIO   SALES 

1016  E.  EUREKA  •  Box   1105  ■  LIMA,  OHIO  •  45802 


"Whistler's  Father,"  whose  tunes  were  fascinating 
due  to  the  way  SSB  changes  harmonic  relation- 
ships in  music;  a  phone  patch  putting  a  busy 
signal  over  the  net,  several  stations  tuning  up  for 
hours  on  end,  and  K0IKB  who  called  CO  on  the 
80  meter  channel  for  hours  on  end,  despite  the 
fact  that  the  rest  of  the  band  was  quite  clear  and 
our  constant  telling  him  that  the  channel  was  in 


Indeed,  if  courtesy  on  the  ham  bands  were  to 
be  enforced,  one  could  make  a  fortune  selling 
wouff  honggs  to  use  on  the  lids  who  persisted  in 
causing  QRM  to  this  net.  None  of  the  net 
operators  interfere  with  MARS  nets,  but  the 
corrupted  "patriots**  on  NSIN  with  their  QRM 
have  shamed  amateur  radio  more  than  any  ARRL 
pubiicity  campaign  could  make  up  for, 

Fred  Goldstein  WB2ZJQ 
President  /trustee  WA2YXQ 

Passaic  NJ 

At  the  present  time  I  am  listening  to  the 
National  Student  Information  Net  on  75  meters. 
This  is  a  net  carrying  information  between 
college  campuses  on  the  student  strikes  now 
being  held  around  the  country. 

For  the  last  half-hour  this  net  has  been 
subjected  to  the  worst  heterodyning  I  have  ever 
heard  in  all  my  years  as  a  ham.  A  number  of 
hams  have  been  deliberately  trying  to  jam  this 
net  Their  methods  have  included  broadcasting 
pure  carriers,  music,  and  CW,  etc.  In  addition  to 
being  illegal,  this  sort  of  action  can  in  no  way  be 
tolerated  either  by  the  amateur  radio  community 
or  by  our  American  society  as  a  whole.  The 
survival  of  our  society  depends  in  a  large  part  on 
the  continued  free  exchange  of  ideas  and  accur- 
ate information. 

I  am  a  college  student  (at  MIT),  and  though 
I*m  not  in  support  of  the  strike,  Vm  in  100% 
support  of  the  right  of  these  fellows  to  operate 
their  net  with  the  same  respect  and  cooperation 
of  other  hams  that  any  other  amateur  net 
receives. 

I  hope  I  never  again  hear  such  a  display  of 
immaturity  and  irresponsibility  on  the  part  of 
any  amateurs  and  I  also  hope  the  amateur 
community  as  a  whole  will  join  me  in  reaffirming 
the  high  standards  and  long  history  of  service  of 
our  hobby.  „,     .       _   „  „arwnr. 

J  Stephen  D.  Umans  K8ZBE 


As  I  write  this  letter,  1  am  very  much  angered 
at  the  actions  of  one  individual  whom  I  had  the 
occasion  of  hearing  tonight  (May  11,  1970),  I 
was  listening  to  the  Student  Information  Net  on 
20  meters  when  K0PMS  started  a  QSO  directly 
on  the  same  frequency  as  the  net.  He  was  asked 
very  courteously  to  QSY  several  times  by  the  net 
control  station;  however,  this  was  ignored  by  this 
individual.  Repeated  efforts  on  the  part  of  the 
net  control  station  to  contact  this  individual  were 
ignored,  until  he  finally  came  back  once  to 
launch  his  attack.  I  only  wish  that  I  had  recorded 
the  following  sequence  on  a  tape  recorder.  This 
individual  enlightened  us  on  his  philosophy  for 
conduct  on  frequency  usage.  He  claimed  that  his 
license  had  written  on  it  that  he  was  assigned  this 
frequency  and  that  he  had  every  right  to  be 
there.  He  went  on  to  say  that  this  philosophy  of 
his  worked  for  him  for  years* 

I  take  no  stand  on  the  issues  discussed  on  the 
net,  but  I  will  take  issue  to  this  flagrant  action  on 
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FAIRCHILD/DUMONT 
TV     CAMERA     HEAD. 

Self-contained  Video 
Amplifier.  (Requires 
separate  camera  con- 
trol.) 

Less  Vidicon  &  Lens. 
Use  any  std.  1"  Vidicon 
and  "C"  mount  lens. 


VIDICON  TELEVISION  CAMERA 


Stock  #6560  Model  TC  200 

ONLY  $49.95  plus  postage  &  insurance 


Ultra  compact  head. 
Approx,  2-3/8  dia.  x 
12"U  Make  your  own 
surveillance,  pipe  inspec- 
tion, portable  closed  cir- 
cuit system  around  this 
head.  With  schematic. 
Wt.  4  lbs. 


Terrific  bargains  in  TV  cameras,  lenses,  monitors,  tripods,  &  all  CCTV 
Accessories  in  our  Giant  25th  Anniversary  Catalog  970S1  (Available  in 
SeptJ  Write  for  free  copy. 


DENSON  ELECTRONICS  CORPORATION 


PO  Box  85,  Longview  St. 


(203)875-5198 


Rockville.  Conn.  06066 


the  part  of  K0PMS.  If  people  like  him  are 
allowed  to  do  such  things  I  can  see  nothing  but  a 
dim  future  for  amateur  radio, 

Gregory  Niemyski  WA1EMG 

One  good  way  of  punishment  would  be  for  all 
amateurs  to  note  the  callsigns  of  the  offending 
stations  and  boycott  them  in  the  future.  A  ham 
license  is  worthless  if  there  is  no  one  to  talk  to. 

,  .  .  Ken 

Not  AU  Bad 

I  have  been  interested  in  amateur  radio  for  a 
long  time.  However,  I  used  to  live  in  the 
backwoods  and  I  could  never  find  anyone  to  help 
me  learn  the  code  or  theory  involved.  As  a  matter 
of  fact,  I  could  never  find  anyone  who  could 
even  tell  me  that  I  needed  to  learn  code  or 
theory.  Because  of  this.  I  never  became  a  ham. 

But  now,  with  the  formation  of  an  amateur 
radio  club  at  the  college  I  go  to,  I  have  the  help  I 
need  to  obtain  my  license.  Actually,  I  have  been 
studying  for  a  few  years,  and  while  looking  for  a 
good  magazine  on  amateur  radio,  1  came  across 
an  issue  of  73.  What  a  discovery! 

I  honestly  believe  that  there  is  not  a  better 
ham  magazine  on  the  market  today.  1  find  it 
difficult  to  believe  that  you  can  cram  a  magazine 
so  full  of  information  and  not  run  out  of 
material.  One  feature  which  I  really  like,  and 
which  1  hope  you  will  continue,  is  the  absence  of 
those  cardboard  reply  mail  inserts*  The  only 
thing  more  irritating  would  be  unnumbered 
pages.  Please  keep  those  cards  out. 

I  would  like  to  make  a  couple  of  comments 
on  letters  printed  in  73.  First  in  the  April  issue, 
in  a  letter  from  Edgar  Wagner,  the  first  sentence 
in  the  second  paragraph  begins,  **To  a 
Englishman,  , ."  The  correct  wording  should  be 
To  an  Englishman.  .  .** 

Secondly,  how  about  all  those  snide  com- 
ments about  CB'ersV  I  will  be  the  first  to  agree 
that  possibly  80%  of  the  CB'crs  operating  are 
either  operating  illegally  or  don't  know  what 
they  are  doing  and  have  no  legitimate  reason  for 
being  on  the  air.  But  there  are  some  (yes, 
Virginia,  there  are  some)  CB'ers  who  will  only 
operate  legally  and  who  also  perform  invaluable 
services.  Besides,  CB  is  a  very  handy  thing  to  have 
around.  Don't  knock  all  the  CB'crs, 

Raymond  E.  Miller  KCQ6239 

552  Clare  mo  nt  Avenue 

West  Chicago  IL 

Nobody  at  73  knocks  CB'ers.  We  ju$i  don't 
condone    the   illegal  practices   of  some   of  the 
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S2538  ACQ, -COST  METER  FOR  S75! 
AN/URM-79  (FR-4/U  in  Transit  Case):  100 
khz  to  20  mhz,  7  bands,  each  50,000  dial  div. 
,001%  accur.,  ,0001%  stabtl,  Measures  & 
Emits.  Buiit-m  AC  sply,  scope  for  zero- 
beating,  speaker  for  monitoring.  Serial- 
matched  calib.  book  includes  instruct.  Exc. 
cond.,  money-back  grty  OK.  Shipping  _  „ 
wt.     146  lbs «.,.♦.   /  O.UU 


HIGH-SENSITIVITY 
WIDE-BAND  AM/FM  RECEIVER 

38-1000  MHZ:  AN/ALR-5  consists  of  a 
brand  new  Tuner/Converter  CV-253/ALR  in 
original  factory  pack  and  an  exc,  used, 
checked  OK  &  grtd,  main  revr  R-444  modi- 
fied for  120  v,  50/60  hz.  Packed  with  each 
tuner  is  the  factory  checkout  sheet.  The  one 
we  opened  showed  SENSITIVITY:  1:1  /iv  at 
38.3  mhz,  0.9  at  133  mhz,  5  at  538  mhz, 
4%  at  778  mhz,  7  at  1  ghz,  We  furnish 
Handbook  &  pwr-input  plug,  alt  for,  ,  S275.00 


R-390/URR     Rcvr:     Collins    xtl-zero- 
beating    driftless    receiver,    grtd    100% 

P  6l  I  6Cl    ....ii>   »#«#•#• 


.00 


R-390A/URR    has  mech,    filters,  grtd 
perfect .3S0.UU 


REGUL.  PWR  SPLY  FOR  COMMAND,  LM,  ETC 

PP-106/U:     Metered.     K  nob-adjustable 
90— 270V    up  to  80  mA  dc;  also  select 
an    ac    of  6.3V   5A,  or    12.6V   2HA   or 
2SV  2'/aA.  With  matching  output  plug    Q  .-_ 
&  all  tech,  data.  Shpg.  wt.  50  lbs.    I  3.311 

BARGAINS 
WHICH   THE  ABOVE  WILL  POWER: 

LM^C)     Freq.     Meter:     125-20    MHz, 
.01%,  CW   or  AM,  with  serial-matched 
caNb.  book,  tech.  data,  mating  plug. 
Shipping  wt,  16  lbs.........,...-*.-..  57.50 

Same,  less  calib,  book    ,....,.  27,50 

A.R,C,    R11A:    Modern   G~5  rcvr  190— 


A.R.C.   R22:   540-1600  kHz  rcvr  with 

tuning  graph  ........,,,......*...-.     I  7.95 

A.fi.a  R32;   108-132  MHz  rcvr 32.50 


IF  YOU  DON'T  SEE  IT  HERE,  ASK  FOR  IT!  Bui  don't 
ask  for  a  general  catalog,  .  we  believe  that  is  nonsense  in 
surplus,  .  we  get  new  things  in  almost  every  day!  WE 
ALSO  BUY*  So  tell  us  what  you  have,  condition,  and 
your  asking  price  * 


R.  E.  GOODHEART  CO.,  INC. 

Box  1220  GC,  Beverly  Hills,  Calif.  90213 
Phones:  Area  Code  213,  Offtce  272-5707 
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thepermaflexkey 

•  both  0  twin  Uver  €r  straight  hand  bay 
in  a  pnroi(*fi  2  paddl*  design. 

•  giv#s  instant  choice  of  automatic 
i*m i- automatic  €r  straight  hand  keying 

when  used  through  an  electronic  tteyer, 

•  Uf e  directly  with  any  transmitter 

•  6  amp.  gold  diffused  silver  contacts 
adjust  from  0-.060'    6*  5-50  grams. 

•  distinctive  blue  paddles  are  of 
rugged  G-10  fiberglass  epoxy. 

•  cabinet  is  16  gauge  polished  chrome 
stetli  L95"  tq.H3.75",  paddles 


1 


extend  L25\  weight   lOoi. 

silicone  rubber  Feet  for  itAbtMty. 


I  W73   complete, 

I  *     ppdusa&can. 

send  a  check  or  m,o. 

sold  by  mail  only 


•  100 f  US  made  O-  guaranteed  for  I  yr. 

James  Research  company ,dep't:  AR-  K 
20  willifs  road,  glen  cove  n.y.  11542 


CQdeW2KUW 


5%  Bonus 


Over  best  offer  for  any  tube,  transmitter, 
receiver  or  test  gear. 


Fair  trading  since  1937. 

The  Ted  Dames 
Company 


303  Hickory  Street 
Arlington,  New  Jersey  0  7032 
(201)   998-4246 


JEFF-TRONICS 

SURPLUS  BARGAINS 
16  volts  @>   16  amp.  transformer.  Open 

frame.  3J4"  x  3"  x  4%'\  8  lbs $    4  00 

Power  transformer,  275V  no  et.  @  125 
mA,  12V  @  2  amps.  Upright  mount 
with    end    bells.    3%"    x  2  V   x  4'\  8 

lbs.  .  ,$2.00 4/7.50 

18,000  [IF  25V  dc  Sprague  "Power- 
lytic/'  2"D  x  4y*"H     ..... 


*   *   -    ■>  * 
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JOHNSON  MINIATURE  VARIABLES 


160-102 
160  127 
160  130 
160  203 
160-211 
160-308 


1.5-5  pF  50«! 

2.5-17  pF  60«f 

3-32  pF  SO* 

1.5-3.1  pF  butterfly  BQi 

2.7-10,8  pF  butterfly  80«f 

2,3-14.2  pF  deferential  80* 


HUMIDISTATS  Honeywell 
#4681002-1  humidity  controller. 
Contains  microswitch,  closes  on  de- 
creasing humidity,  1-7/8"  x  1-1/8"  x 
3HM  deep.  Y***  diam.  shaft  for  setting 
switching  point  extends  from  end. 
45tf  each,  5  for  $2,00,  100  for 
$30.00. 

TS-174  FREQUENCY  METER, 
20-250  MHz,  with  xtal  &  calibration 
book.  Used,  exc.  cond .  95.00 

BC221  N  FREQUENCY  METER,  125 
kHz— 20  MHz,  or  more.  With  xtal  & 
calibration  book.  Used,  exc.  cond.  . ,  A  .65.00 

Phase  include  sufficient  shipping  charges  with 
your  order.  Any  excess  is  refunded. 
Send   254   for   latest    catalog   of  surplus  elec- 
tronics, new  St  used  ham  gear.  Catalog  free  with 
order. 

JEFF-TRONICS 

4252  Pearl  Rd.         Cleveland,  Ohio  44109 
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"ham"  types.  Perhaps,  when  the  FCC  opens  the 
220  MHz  segment  to  the  Hobby  grade  of  amateur 
license  (no  code,  minimum  theory),  the  days  of 
CB  misuse  will  be  over  for  good.  « 


Who  Needs  Friends? 

I  just  finished  reading  Ken's  April  editorial 

and  wish  to  express  a  great  big  thanks  for  same. 
There  must  be  some  way  of  influencing  or 
moving  the  FCC  other  than  through  the  ARRL.  I 
was  so  angry  over  the  incentive  licensing  escapade 
Lliat  I  dropped  my  membership  in  the  League  and 
do  not  intend  to  rejoin. 

I  got  my  Advanced  ticket,  but  so  what!  If  I 
want  to  work  my  friends  I  have  to  work  in  the 
high  end  of  the  band  anyway,  so  it  seems  of 
actual  little  value. 

I  would  go  all  out  for  incentive  licensing  if  the 
higher  classes  could  work  voice  in  the  top  half  of 
the  CW  portion  of  the  band.  This  would  make 
much  more  sense  to  me,  especially  since  you  can 
work  CW  over  the  entire  band  anyhow.  Regard- 
less,  who  needs  a  "friend''  such  as  ARRL?  Better 
I  should  have  an  enemy,  for  at  least  I  would  be 
suspicious  of  him  from  the  very  beginning, 

Lavern  Peterson  KHBEKQ 

45-323  Mahalani  Place 

Kaneohe  HI 

We  believe  it  is  time  for  the  amateur  radio 
operator  to  be  represented  by  a  national  organi- 
zation directed  by  and  for  the  members.  It  would 
be  nice  if  the  League  could  fill  the  bill,  wouldn't 

it  ?  ts 

u"  ...  Ken 


Here's  $50-1  think  I  will  go  the  whole 
route.  Send  me  73  for  "your  life  or  mine/* 

I  think  a  series  on  building  a  serious  VHP 
station  would  be  great.  Start  with  2m  complete 
antennas,  converters,  transmitters,  etc.  Then  do 
432.  I  really  think  this  would  be  a  goldmine  of 
articles.  Get  the  "Big  Boys"  to  write  some  of 

them*  Marshall  P.  Williams  WA5UNL 

5429   46th 
Lubbock  TX 

73  has  the  articlesf  but  they  aren't  in  the  form  of 
a  series.  Might  not  be  a  bad  idea  to  think  about 
itt  though.  Anybody  else  have  ideas?  „ 

Self -Destruction? 

1  first  wish  to  say  that  I  have  subscribed  to 
every  Ham  publication  at  one  time  or  another, 
and  I  have  found  yours  to  be  the  most  interest- 
ing. Secondly,  I  wish  to  comment  on  the  Great 
Battle  that  your  magazine  has  been  carrying  on 
for  the  past  several  years,  f  have  off  and  on  been 
reading  the  letters  in  your  columns  and  found 
that  most  believe  that  one  cannot  stand  in  the 
middle  of  the  road  in  the  struggle  with  the  ARRL 
and  the  fight  for  individual  representation,  I 
believe  that  the  Great  Battle  has  been  stalemated 
by  this  radical  and  unfortunate  position.  Neither 
side  can  claim  that  they  have  all  the  answers,  or 
;ill  the  supporters,  and  it  seems  to  me  that  it  is 
foolhardy  to  divide  a  minority  into  two  en- 
trenched factions  that  are  sworn  to  battle  to  the 
death  for  God  and  amateur  radio.  I  suppose  that 
if  the  peoples  of  the  world  were  split  into  two 
groups,  then  this  method  would  be  effective  in 
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deciding  which  group  were  to  survive.  Unfor- 
tunately, we  are  not  the  world's  population,  but 
a  minority;  and,  when  the  smoke  of  battle  clears, 
one  group  or  the  other  will  not  stand  victorious, 
but  both  defeated.  The  remaining  group  will  have 
been  battle- tested,  but  small,  weakened,  and 
obnoxious  in  the  eyes  of  our  * 'don't  make  waves" 
government's  opinion,  will  win  their  battle  with- 
out firing  a  shot.  Think!  If  you  wished  to  destroy 
a  group  and  their  holdings,  what  better  way  than 
allowing  the  group  to  destroy  itself.  No,  I  am  not 
screaming  conspiracy;  I  am  screaming  idiots.  You 
are  the  self-righteous  lambs,  not  with  the  dignity 
of  being  led,  but  taking  yourselves  to  the 
slaughter. 

Judge  your  position  by  its  results.  What  are 
they?  Most  of  those  opposed  to  the  ARRL's 
position  wished  it  to  be  destroyed  and  a  new  and 
better  organization  to  grow  from  its  ruins.  Has 
this  happened?  Those  who  believed  that  the 
ARRL's  proposals  would  strengthen  the  League 
and  elevate  the  amateur's  technical  ability  should 
also  pause  to  reflect.  Has  this  happened? 

Change!  Is  that  what  you  want?  I  sincerely 
hope  jo  as  that  is  certainly  what  we  are  getting. 
The  direction  of  the  change  is  the  unfortunate 
thing:  the  decay  of  a  once-proud  entity  always  is 
unfortunate,  I  would  have  much  preferred  the 
status  quo  to  suicide,  but  now  I  —  and  others  like 
me  -  am  being  dragged  along  and  forced  to 
watch  this  abomination.  Now  nothing  can  stop 
this  change;  the  impetus  is  too  great.  We  (and 
I  mean  we)  still  can  determine  the  direction  of  this 
change.  The  one  great  question  is  how  can  we 
accomplish  reconstruction  and  redirection  from 
the  throes  of  self-destruction?  After  taking  inven- 
tory the  deplorable  fact  exists  that  the  League  is 
the  only  recognized  agency  in  existence  that  still 
maintains  any  manner  of  respect  or  authority 
with  the  government.  We  need  a  liaison,  and  the 
League  must  be  that  liaison.  That,  regardless  of 
your  viewpoint,  is  a  hard  and  inescapable  fact 

What  we  must  do,  what  should  have  been 
done  in  the  beginning,  is  to  change  and  support 
the  League,  not  destroy  it.  If  the  effort  that  was 
put  into  demeaning  the  League  had  been  chan- 
neled into  reconstruction  and  reenf or  cement 
from  the  beginning,  1*ms  situation  could  not  have 
existed.  Anarchy  cannot  exist,  if  isolated.  We 
should  have  usurped  their  authority,  isolating  the 
anarchists  and  making  them  impotent.  We  cannot 
do  that  from  outside  the  League:  it  must  be 
accomplished  from  within.  We  must  regain  con- 
trol of  the  League  and  its  position  of  authority 
and  use  it  for  the  common  good. 

The  recipe  to  success  is  deceptively  simple. 
Join,  keep  informed,  participate,  and  vote! 
Above  all  else  we  must  have  patience!  Although 
it  may  appear  like  our  problems  are  of  a  fairly 
recent  origin,  starting  perhaps  around  the  time 
Wayne  Green  brought  them  to  light,  you  couldn't 
be  more  mistaken.  Vital  organizations  donH 
decay  overnight.  We  lost  the  League  years  ago, 
and  it  may  take  years  to  reshape  it  again.  The 
question  that  we  all  must  answer  in  truth  to 
ourselves  is  a  basic  one.  Do  you  want  to  be  a 
"ham,"  1  mean  do  you  really  want  to  be  a  "ham" 
enough  to  forget  about  your  investments  in 
amateur  gear  and  take  time  to  think  and  be 
proud  of  being  an  amateur  radio  operator?  Pride? 
Maybe  it  is  the  thing  that  stabs  you  m  the  back 
when  a  new  acquaintance  of  yours  invites  you 


oscillator/monitor 

#>  mslte»  an  audible  tone  to  monitor 
the  RF  of  any  CW  transmitter  from 
IQMw  to  I  Kw  t>  lOOKc  lo  lOOOMc, 
using  only  an  8"  pickup  antenna, 

•  can  be  ie1f-fcrigg«red  for  coo1* 
practice  or  the  teitlng  of  solid 
itafce  component!  and1  circuits. 

•  aidi  in  tuning  up  €t  letting  RF 
oscillator  and  power  circuit*. 

•  4  transistor,  7  diode  circuit, 
ipeakar,  tone  adjuffc,  AA  pencetl, 
test  tips,  8*  ant.,  O  magnetic  base. 
m  cabinet  is  16  gauge  black  cV  clear 
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WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Ailandale,  New  Jersey  07401 


JK  FLIP  FLOP 


Factory  new  TJ .  or  Signetics 
3  for  $  1 .00  $3,50  per  dozen 


TRANSISTOR  AUTO  RADIOS 


Brand  new  factory  packed  automobile  radros,  vintage  around 
196V  t2  voH  nag  ground-  No  choice  Of  models.  The 
exceptional  sensitivity  of  an  autu  radio  makes  ii  superior  for 
use  in  car,  boat,  truck,  camper,  ate,  where  you  are  quite  a 
distance  from  xmtr  location.  This  is  also  the  best  kind  of 
radio  to  use  with  short  wave  converters.  Each  with  large 
original  equipment  hi-fi  speaker;  Some  with  noise  Suppressor 
kit.  High  quality,  most  made  to  sell  in  the $100  range.  A  real 
"find." 
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ment 


Above  equipment  on  hand,  ready  to  ship.  Terms 
net  cash,  f.o.b.   Lynn,  Mass.  Many  other  unusual 
pieces   of   military   surplus   electronic    equip- 
are  described    in   our  catalog. 

Send  2Si  for  summer  catalog 


JOHN   MESHNA  JR. 

19  ALLERTON  ST.,  LYNN,  MASS.  01904 
P.  O.  BOX  62,  E.  LYNN,  MASS.  01904 
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COMPUTER  BOARD  SPECIAL 


0  ft  ft  ft 


i    < 


I 

t 
I 
t 

1 


Stock  #9093  Honeywell  power  board  contains 
4  80-watt  power  trans.  2N11378,  plus  other 
parts 1 .00 


COMPUTER  GRADE  CAPACITORS 

A2040  Sangamo    or    Pyramid    4%"    x 

1  %"  4000  mfd  50V   50  5/2.00 

A2039  Pyramid  4'/i"  x  3"  6000  mfd 

A2035   Maifory  5%"  x  3"  31,500  mfd 

25V.......  BRAND  NEWL2.00  3/5.00 


MISCELLANEOUS 

A4016  FET     Field    Effect    Transistor 
TO-18  25V  Source  to  Gate  N 
Channel , 50  5/2.00 

A4017  Tunnel  Diode  Similar  to 

1N3717 ,  .50  5/2.00 

A9083  G.E.  Hi   Imp.  Microphone  with 

A9Q84  G.E,     Hi    Z    Microphone    with 

switch  and  plug . 3.00 


MISCELLANEOUS 
ITEMS 


Stk.  No, 

A8010 
A9004 
A9040 
A  9001 
A9003 
A9032 

A9060 

A203I 

A9068 

A9069 


2000  Ohm  Multi  turn  trimmer 
To-3  Power  Transistor  Sockets 
Fan  Motor  110  AC 
Sun   Sub-miniature  slide  switches 
Fuse  Holders  (Panel  type) 
Dialco  28  Volt  pilot  light  bulb 

and  assembly 
Mercury  Wetted  Relay  Clare 

HGS  1059 
Miniature  variable  Capacitor 

3-75  uufd 
Printed  circuit  boards  (no 

components 
Printed  circuit  boards  with 

components 


.75 

8/1.00 

1.00 

3/1.00 

6/1.00 

3/1.00 

1.00 

3/1.00 

8 II  .00 
5 /I .00 


SILICON  CONTROLLED  REGTIFIERStSCR'S) 


A4200 
A4201 
A4202 
A4203 


50  Volts 
100  Volts 
200  Volts 
300  Volts 


1  Amp  TO-5 

1  Amp  TO-5 

1  Amp  TO-5 

1  Amp  TO-5 


4/1.00 
2/1.00 
3/2.00 
4/3,00 


Slk.  No 

A3000 
A3001 
A3008 
A3002 
A  3003 
A3007 
A3005 
A3004 
A3006 
(FP     Flat 


Type 
907 
914 

914 

915 

923 
3M4  933 
1M4  925 

926 

926 
Pack) 


Integrated  Circuits 


Caws 
TO  5 
TO  5 
FP 

TO 
TO 

FP 
FP 

TO 
F  P 


5 
5 


Function 
Four  input  gate  . 
Dual  2  input  gate  . 
Dual  2  input  gate  .  . 
Dual  3  input  gate  .  , 

JK  Flip  F  lop 

JK  Ffip  Flop  .  - 

Dual  2  input  gate  exp, 
Buffered  JK  Rip  Flop 
Buffered  JK  FtiplFlop 


Price 
.    .75 

100 

1.00 
.1,00 

1  00 
.1.00 
,1.00 
.1.00 

1.0O 


CDC  PI  A  I     With    every    order    of    ten    dollars  or 
grcuiHL   more,  choose  two  more  dollars  FREE. 


Lots  of  other  items  —  send  for  free  flier;  Alt  mer- 
chandise fully  guaranteed.  Please  include  post- 
age; excess  wilt  be  refunded. 


L 


A 


DELTA  ELECTRONICS  CO. 

BOX  lt  LYNN,  MASSACHUSETTS  01903 


over  to  see  his  ham  setup  and  shows  you  his  CB 
rig,  the  thing  that's  inside  that  old  receiver  or 
transmitter  that  you  keep  around  for  sentimental 
reasons,  or  the  thing  that  makes  you  see  your 
junk  as  "junque."  Pride,  or  whatever  name  you 
can  give  to  that  sense  of  being  that  once  united 
and  made  the  League  strong,  we  need  now  more 
than  ever. 

If  implementation  of  your  wishes  is  your 
problem,  maybe  the  new  structures,  the  round- 
tables  that  SSB  brought  upon  us  and  the  pro- 
fusion of  traffic  nets,  can  be  made  to  perform 
double  duty.  There  is  always  someone  on  these 
nets  and  round  tables  who  has  a  definite  opinion 
on  how  things  ought  to  be  run  up  there  in 
Newington.  If  you  agree  with  him,  why  not  tell 
him  to  do  something  about  it.  Support  him  with 
your  proxy  and  give  him  the  backing  he  needs  to 
put  some  of  that  QRN  he's  generating  to  some 
good  use.  Take  some  of  that  spare  time  at  the 
end  of  the  net  to  inform  the  net  about  what  is 
happening  inside  the  League,  instead  of  filling  the 
time  with  comments  from  the  push,  hold,  and 
talk  fans. 

If  you  still  need  some  incentive,  first  think 
about  11  meters,  and  then  swivel  around  in  that 
chair,  look  at  your  4tham"  gear,  and  try  to  think 
of  someone  you  can  sell  your  rig  to  when  you 
don't  have  any  bands  left  to  operate  on. 

N.  Gary  Boucher  W3GNR 

411  Waupelani  Drive 

State  College  PA 


Forgotten 

We  are  sorry  to  learn  that  Ken  has  led  such  a 
sheltered  life  and  missed  the  dynamic  and  grow- 
ing southeastern  section  of  our  country  in  both 
his  travels  and  attention.  May  I  bring  73  up  to 
date  with  the  repeater  operation  in  our  state? 

The  Carolina  Repeater  Society  (WB5PLN) 
operates  two  repeaters  near  Columbia  which 
coven  a  60  to  70  mile  radius  to  mobiles  in  the 
central  portion  of  the  state.  The  6  meter  repeater 
has  a  52,76  input  and  52-525  output.  The  2 
meter  repeater  has  an  input  of  14634  and  an 
output  of  146,94,  Both  repeaters  are  a  split 
system.  The  two  receivers  are  located  on  a  tower 
near  Edmund  and  are  connected  to  the  trans- 
mitter located  near  Gaston  by  separate  450  links. 

WA4SSJ  in  Greenville  operates  a  similar 
repeater  with  an  input  of  52.76  and  output  of 
52.525,  There  is  also  a  .34/94  two  meter  repeater 
on  each  side  of  us  -  Augusta,  Ga.  and  Charlotte, 
N.  C.  All  these  systems  are  open  repeaters.  We 
welcome  travelers  and  invite  their  use  of  our 
repeaters  and  invite  our  neighbors  in  the  south- 
east to  communicate  with  us. 

Ken  Adams  K4MOC,  President 
Carolina  Repeater  Society 

Columbia  SC 


All  it  takes  is  a  spokesman.  We  at  73  don't 
publish  repeater  info  until  we  get  it.  If  you  know 
anyone  who  wonders  why  his  repeater  never  gets 
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LIBERTY 
PAYS 


MORE! 


LIBERTY 
OFFERS 


MORE! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 

•  Military  Electronic 
Equipment 

»  Test  Equipment 

WIRE,  WRITE,  PHONE  COLLECT!  WE  PAY 
FREIGHT  OH  ALL  PURCHASES  WE  MAKE 


PRESTEL  FIELD  STRENGTH  METER 

(Model  6T4G) 

3|c  Never  Anything  Like  It! 

^fc  7  Man  Can  Do  a  Better  Job 

than  3  in  the  Same  Time! 

?k  A  Go  id- Mine  for  Antenna  Installers! 

Frequency  Range:  40  to  230 
and  470  to  860  Megahertz. 
Calibrated  outword  from  10 
to  50,000  Microvolts.  Nothinq 
makes  it  easier  to  properly  and 
speedily  find  the  correct  place 
to  install  TV,  FM  and  Com- 
munication Antennas.  You  can 
measure   and    hear  the   signals 

with    this   4'/2    volt    battery    economically    powered 

unit.  There  is  nothing  else   like  itl 

Only  $120.00   FOB  N.  Y. 


Liberty  Electronics,  Inc. 

548  Broadway,  Hew  York,  New  York  10012,  Phone  212-925-6000 


listed  in  our  directory,  ask  him  how  long  it  has 
been  since  he  sent  the  particulars  to  73.  Squeaky 
wheels  get  greased  better  and  more  frequently. 

Ken 


m     m 


Bravo ! 

I  have  enjoyed  reading  73  in  the  past,  but  the 
recent  staff  additions  and  the  Fine  t  M  articles 
have  done  the  trick!  Here's  my  $12  for  3  years. 
Keep  up  the  good  work  in  FM!  Although  I  do 
not  always  agree  with  the  editorial  policies  of  73, 
I  find  it  does  provide  the  opinions  not  found  in 
other  ham  magazines.  73  is  not  afraid  to  "speak 
up"  and  I  admire  that.  Bravo! 

John  S-  Cote  WA8ZPF 

488  Fourth  Street 

Manistee  MI 


You  may  be  interested  in  reading  the  follow- 
ing comparison  and  rating  of  73  and  QST 
magazine,  along  with  my  comments  and  sug- 
gestions. 

(Ratings  are  1—5) 

73  QST 

lech.  Articles  3.5  5+ 

Editorials  5+  2 

Ham  Ads  2  3.5 

Interest  5+!H  3-4 

Overall  Rating  5  3,5 


As  you  can  see,  I  prefer  QST  for  articles  for  a 
purely  technical  nature,  but  as  far  as  editorial 
glimpses  of  our  hobby  I  prefer  your  magazine* 
Although  many  of  your  articles  start  on  a 
technical  theme  they  seldom  "follow  through" 
into  a  thorough  discussion  of  the  subject.  How- 
ever, your  editorial  columns  are  to  be  ranked 
with  the  best  of  other  nonham  magazines  such  as 
Saturday  Review  and  the  like  -  especially  Dave 
Mann's  Leaky  Lines,  which  is  one  of  the  finest 
pieces  of  literary  opinion  work  I  have  ever  seen.  I 
rate  K2AGZ  and  his  column  an  extreme  5  +  !!!!! 

One  more  important  rating: 

Humor;  QST-0.5  . . .  73-5  "in! 

Paul  Nelson  WA5WOE 

9773  Oak  Point 

Houston,  TX 


If  you're  moving,  don't  forget  your  ZIP  code! 
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73  Readers'  DOUBLE  BONUS 

Want  info  quick?  Just  check  the  box  next  to 
the  name  of  the  advertiser  of  your  choice  in  the 
index  below.  We'll  rush  your  name  to  the  firm 
so  you  can  get  all  the  dope  direct  from  the 
source.  (Don't  forget  to  include  your  name  and 
address  at  the  bottom.) 
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Here's  a  transceiver  designed  for  the  amateur       by  strong  interfering  signals.  The  result?  High 


who  would  rather  spend  his  hard-earned  radio 
dollar  on  performance  than  frills,  The 
NCX-1000  is  built  to  meet  the  demands  of  the 
operator  who  needs  and  desires  a  high  perfor- 
mance SSB-AM-CWF3K  rig  with  solid-state 
dependability  and  plenty  of  power.  Add  to  this 
the  convenience  of  having  your  transmitter 
(including  linear  amplifier),  receiver,  power 
supply,  and  monitor  speaker  in  a  single,  com- 
pact, smartly  styled  59  pound  package. 

So  let's  look  at  the  NCX^OOO,  starting  with 
the  double-conversion,  solid  state  receiver. 
After  the  received  signal  is  processed  by  a 
double-tuned  preselector,  a  stage  of  RF  amplifi- 
cation, and  another  preselector,  it  is  applied  to 
the  first  mixer  for  conversion  to  the  first  IF 
frequency.  The  first  IF  contains  passband  filters 
and  a  stage  of  amplification,  A  second  mixer 
then  converts  the  signal  to  the  second  IF 
frequency  for  additional  processing  by  a  6-pole 
crystal-lattice  filter  and  four  IF  stages.  Finally, 
the  signal  is  detected  and  amplified  by  four 
audio  stages.  The  unparalleled  high  dynamic 
range  lets  you  tune  in  weak  stations  surrounded 


performance    for    SSB,    AM,    CW,    and    FSK, 
Sensitivity  of  0.5  EMF  microvolt  {for  a  1Q  db 

S-N/N  ratio). 

In  the  transmitter  you'll  find  three  stages  of 
speech  amplification  followed  by  a  balanced 
modulator,  a  crystal-lattice  filter,  a  filter  ampli- 
fier, and  an  IF  speech  processor  (clipper).  A 
mixer  converts  the  signal  to  a  first  IF  frequency 
for  processing  by  two  crystal  passband  filters, 
and  two  IF  amplifiers.  A  second  mixer  converts 
the  signal  to  the  transmitting  frequency  where 
it  is  amplified  in  five  RF  stages  before  it  gets  to 
the  grid  of  the  6BM6  driver.  Final  power 
amplification  takes  place  in  a  forced-air-cooled 
8122  ceramic  tetrode  which  feeds  the  antenna 
through  a  pi  network.  Other  features?  You  bet! 
Grid  block  keying  for  CW.  Complete  metering. 
Amplified  automatic  level  control  (AALCh 

So  here's  a  package  that  can  give  you  1000 
watts  PEP  input  on  80  through  10  meters,  1000 
watts  on  CW,  and  500  watts  for  AM  and  FSK. 
The  speech  processor  lets  you  double  your  SSB 
average  power  output  with  minimum  distor- 
tion.   No   frills  with   the   NCX-1000.    Just  top 


Hint 
ttttn 


performance. 

For  complete  (and  impressive)  specifications  and  details,  write: 

NATIONAL  RADIO  COMPANY,  INC. 

NKCI    37  Washington  St.,  Melrose.  Mass.  02176 


NEW  SINGLE-BAND  BEAM 
FROM  MOSLEY 


The  Classic  20 

WITH 


EXPANDED 
CAPABILITIES 

ON  20  METERS 


Model  CL-20 


DON'T  LIMIT  YOURSELF! 

When  you  install  a  20  meter  beam,  there  is  only  one 
antenna  investment  you  can  afford  .  .  .  The  NEW  CLASSIC  20 
with  expanded  DX  capabilities,  thanks  to  the  new 
Classic  Feed  System,  "Balanced  Capacitive  Matching.** 
This  new  array  promises  to  be  the  most  universally  accepted 
amateur  beam  ever  developed  for  20  meters. 


TAKE  A  LOOK  AT  THE  VITAL  STATISTICS  I 

FORWARD  GAIN:    9.8  db  compared  to  reference  dipole; 

11.9  db  over  isotropic  source. 
POWER  RATED:    1  KW  AM/CW;  2  KW  P.E.P.  SSB  input  to  the 
SWR:    1.5/1  or  better. 

MATCHING  SYSTEM:    Balanced  Capacitive. 
FEED  POINT  IMPEDANCE:  52  ohms. 

NUMBER  OF  ELEMENTS:    5.  Aluminum  tubing;  6063-T832. 
MAXIMUM  ELEMENT  LENGTH:    38  ft.  Vh  in. 
BOOM  LENGTH:    46  ft, 

RECOMMENDED  MAST  SIZE:    3  in.  OD. 

TURNING  RADIUS:  28  ft. 

WIND  SURFACE:    18.7  sq.  ft. 

WIND  LOAD  (EIA  Std.  80  MPH):    364.45  lbs 

ASSEMBLED  WEIGHT:    Approx.  139  lbs. 


final 


SHIPPING  WEIGHT:    Approx.  145  lbs.  via  truck. 
For  detailed  brochure  write  .  .  .    Dept.  198G 


a 


Manufacturing  TV  Antenna-Accessories 
for  nearly  a  Quarter  of  a  Century. 
Write  for  the  Free  Booklet, 

How  to  Improve  Your  TV  Picture" 


Department  198TV 
A*  4610  N.  LINDBERGH  BLVD.,  BRIDGETOWN,  MO.  63044 


